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ELDING | SLEC TRODE 


The success of Type B, G-E Welding Electrode in automatic 
welding, prompted the development of Type F for general 
steel welding. 


TYPE A The new Type F has the desirable characteristics of Type B 
for use on cast iron. in a new form. 


TYPE B It has stability, uniformity, and produces clean, strong welds. 


for use with automatic 


welders. Its stability permits an operator to deposit more metal with a 
TYPE F given current consumption. 


for general welding of steel. Its uniformity provides good working conditions continuously. 
Clean, strong welds make every job a good one. 


The new Type F, treated by a special General Electric process, 


costs no more than good, bare steel wire and its economy in use 
is naturally much greater. 


A special G-E Welding Electrode Distributor near you will be 
glad to give you further facts and samples. 


Special Distributors for G-E Welding Electrodes 


American Stee! oe Co., P. F. McDonald & Co., Seattle Hardware Co. Union Iron Works, 
10 South 18th St., 17 King Terminal, Seattle, Wash. Spokane, Wash. 


oo, Pe. Boston, 27, Mass. 
also Southern Electric Co, Virginian Electric Inc., 
601 Granite Bidg., Matthews Electric Sup. Co., Baltimore, Md. Charleston, W. Va. 
Pittsburg, Pa. 1823 First Ave., 


also 
? m, Ala. A. J. Wilson Co., Inc., 
Bird-Potts Co., eeeasts Charlotte, N. C. 120 Liberty St., 
sll ~~ National Welding Equip. Co., Norfolk, V New York, N. ¥ 

223 Main Street, Richmond, "Ve. 

Lake City, Utah. San Francisco, Cal. W. A. Ramsey, Ltd., 
Southwest General Elec. Co., 74 Queen St., 
Root, Neal ° Co., Dallas, Texas. Honolulu, Hawaii. 


Buffalo, N. sien ‘ ol eaail 9 
liver an Horn » Inc., 
eee & Sup. oS Inc., jecu® aie & Son, Inc., Fouston, Texas. 522.534 Camp Street, 
Los Angeles, Cal. — alin Oklahoma,City, Okla. New Orleans, La 
Hendrie & Bolthoff Mfg. & Cincinnati, O. Strong, Carlisle & Hammond Welding Service Co 
iy Co., Dewalt, Mich. Co. 50 Church Cents 
Denver, Colo. St. Louis, Mo. Cleveiand, Ohio. New York, 
550-13 


GENERAL ELECTRIC 


MERCHANDISE DEPARTMENT, BRIDGEPORT, CONNECTICUT _ 
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Foster-father of welding 


man. These operators and engineers have proven 

themselves by practical welding ability, by capacity 
to instruct others in the art, by solving problems of 
production, maintenance and repair and by tactful 
organization work. 

Only picked men could handle the problems they 
meet. And even these could not do so without years 
of experience in the field. 

This staff of service men has seen welding and cut- 
ting technique develop from small beginnings to a 
fundamental process of production, construction and 
maintenancein American industry. They have helped 
new processes to grow and they themselves have 
often discovered and developed new applications. 

They are truly the foster-fathers of welding. 


|: IS no small honor to be chosen as a Linde service 









~ THE LINDE AIR PRODUCTS COMPANY 
aN Unit of Union Carbide and Carbon Corporation 


General Offices: Carbide and Carbon Building 
30 East 42d Street, New York 


37 PLANTS .. . . . 107 WAREHOUSES 
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The final cost 
of oxwelding 


The success of the oxy-acetylene process and the 
remarkable growth in the extent and variety of its 
applications are convincing testimony that oxwelding 
is economically sound. 

It is not possible that one gas company after another 
should have adopted oxwelded pipe lines unless there 
were both economy of installation and economy of up- 
keep. Plant after plant would not have standardized 
on oxwelded tanks and welded equipment if it were 
not sound operating policy. Thousands of engineers 
and operating executives sponsor the oxy-acetylene 
process by using it. 

The final cost of the gas-welded joint, because of its 
greater ruggedness, longer life and elimination of 
maintenance, is always lowest. 


Srest-O Lite 


DISSOLVED ACETYLENE 





Unit of Union Carbide and Carbon 


East 42d St., New York 
31 Plants—101 Warehouses 


THE Prest-O-LiTe COMPANY, INC. 
General Carbide and Carbon Building 
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Save Delays by Keeping Posted 


T ISN’T surprising to find that a purchasing 

agent has difficulty in keeping up with new 
lines, but a dealer should make it his business to 
know what is on the market. Along came one re- 
cently in great haste to learn the address of the 
maker of an item that is rapidly becoming popu- 
larized through advertising. It was easy to fur- 
nish full information—simply a case of clipping a 
current advertisement. This dealer’s customer was 
probably a reader of The Welding Engincer, and 
knew his stuff better than the man who was sell- 
ing him. The dealer should have had the infor- 
mation on his desk and saved the delay of writing 
for it. Perhaps the reason some customers are 
“hard boiled” is just because they read and keep 
up to date, It is a fact, that busy executives at- 
tach great value to the advertising pages of busi- 
ness papers, knowing that they furnish contacts 
with the leaders of industry, and read them regu- 
larly so that progress will not get ahead of them. 
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Buyers’ Index 

Readers of Ghe Welding Engineer will find this mdex to contain the 

most accurate information obtainable relating to welding apparatus and 

supplies. Ghe advertising section includes the principal manufacturers 

| of the United States. 

A 


Air Reduction Sales > 
Commercial Acetylene Supply Co. 
International Oxygen Co. 
Prest-O-Lite Co 

A CYLINDERS 

Keith Dunham Company 

Pressed Steel 


eel Tank Co. 
AIR LIQUEFACTION OXYGEN PRODUC- 
ING PLANTS 
Keith Dunham Company 
Heylandt Sales Co. 
O0-THERMIC WELDING 
Metal & Thermit Corporation 
Weldene Corporation 
eldene Corporation 
FURNA 


Genera! Electric Co. 
Westinghouse Blec & Mfg. Co. 
APRONS Ucoesten) 
Ideal Face Shield Co. 
ASBESTOS INSULATED WIRE AND 
CABLE 


Central Steel & Wire Co. 
BLOW 
See “Torches.” 
Kes 
The Welding Engineer Pub. Co. 
Electric Arc one & Welding Co. 
G 


Alr Reduction Sales Co. 
Carbic Mfg. Co. 
Craftsweld uipment Co. 
Harris 


Co, 
Im 1 Brass Mfg. Co. 
wenn he, Oxygen Co. 
K-G Weld & Cutting Ce. 
Alexander Milburn Co 


U. &. Welding Co. 
Williams & Co. 
RONZE FILLER 


Corp. 
Tool Co. 
A. Strand & 
Wodack Electric Tool Corp 
a 2. Welders” 
Allan Mfg. & 


(Blocks, 
Air Reduction Sales Co. 
Electric Are Catiios & Welding Co. 


Sales 
Grates i Squipment Co. 
Sia Sls. co 
K-G W & ash Co. 
En? Co. 
Oxwsiu ‘“. 


STRODES _— Are) 
Allan a W 
Blectric Are Cutting Welding Co. 


Lincoln Electric Co. 

National Carbon Co. 

Una Welding end Bonding Co 
Westinghouse Elec. & Mfg. Co. 
Wilson Welder & Metals Co. 


CYLINDERS (A ) 
Keith en Gao 
Steel Tank Co. 


CYLINDERS ( Hydrogen) 
Wm. Wharton, Jr. Co. 

DRILLS, PORTABLE ELECTRIC 
N. A. Strand & Co. 
Wodack Electric Tool Corp. 


ELECTRIC ARC WELDING OUTFITS 
ee Mfg. & — Co. 


c 
Electric Are Cutting & Welding Co. 
Electric Welding Machine Co. 
General Electric Co. 
Goodman Blectric Machinery Co. 
Gibb Welding Machines Co. 
Lincoln Electric Co. 
E. A. Lundy Co. 
Mattice Engineering Co. 
Northwestern pits. Co. 


n ‘s. Co. 
uasi-Are Weldtrode Co. 
Are Welder Co. 
R. D. Thomas Co. 
Una Welding and Bonding Co. 
Waters Are Welding Corp. 
Welding 
Westinghouse Elec. & Mfg. Co. 
Williams & Co. 
Wilson Welder & Metals Co. 


ELECTRIC RESISTANCE 
Federal Machine & Welder Co. 
General Hiectric Co. 

Gibb Welding Machines Co, 


man Electric Machinery Co. 
Taylor-Hall Welding Co. 
R. D. Thomas Co, 


& Wire Co. 
Blectric Arc Cutting & Welding Co. 
General Electric Co. 
Gibb Welding Machines Co. 
Cc. H. Hollup Corporation 

In Blectric Co. 


Matti ) ~~ a Cc 

ce oO. 

Page Steel Wire Co 
eldtrode Co. 


ae ates 
Roebiing. 2 ‘sehen A.. Son Co. 


Steel & Wire Co. 


i 
: 
; 


eae ™ 
Electric #3 ting & Welding Co. 


Mattice Engineering Co 
North ae SS: 
Owen Co. 
ey oe Welder Co 


GEN GENERATING EQUIPMENT 
International Oxygen Co. 

FACE SHIELDS (Arc Welding) 
Allan Mfg. Co. & Welding Co 
Burke El Co. 

Chicago Bye Shield Co. 
Electric Are Cutting & Welding 
Electric Welding Machine Co. 
Fibre-Metal Co. 


General Blectric Co. 
Gibb Welding Machines Co. 


H. Hollup Cos. 
Tdeal Face Shield Co 
Mattice Engineering Co. 
Lincoln Blectric Co. 
Northwestern Mfg. Co. 
Owen Electric Mfg. Co. 
Quasi-Are Weldtrode Co. 
Seneca Electric Arc Welder Co 
Strauss & 
R. D. Thomas Co. 
Una Welding and Bonding Co. 
Waters Are Welding Corp. 
Westinghouse Elec. & Mfg. Co 
Williams & Co. 
Wilson Welder & Metals Co 
Willson Goggles, Inc. 


FILLER RODS 
Air Reduction Sales Co. 
American Brass Co. 
Central Steel & Wire Co 
Craftsweld Equipment Co. 
Oxweld Acetylene Co. 


Page Steel & Wire Co. 
Reid-Avery Co. 

Roebling. John A.. Sone “o 
Standard Steel & Wire Co. 


Sales 
Stulz-Sickles Co. 
R. D. Co. 
Torchweld Equipment Co. 
Weldi Service Co. 


Weldit ene Co. 
Williams & Co. 


FIREPROOF PLASTIC MATERIAL 
Air Reduction Sales Co. 
Crucible 


Joseph Dixon 
National Carbon Co. 
U. S. Welding Co. 


FLUE WELDERS (Electric) 
Electric Co. 


U. 8. Co, 

Weldit Acetylene Co. 
GLOVES (Asbestos) 

Ideal Face Shield Co. 
GAUGES 

Moto Meter Co. 

National Gauge & Equipment Co 
GENERATORS (Acetylene) 

Air Reduction Sales Co. 


Carbic . Co. 
Equipment Co. 
™m 


Paste, Ete.) 








1% Miles 


of arc-welding in each stack 


—every inch a Wilson Weld 





The above is a Wilson Type S 
Single-Operator Motor-Driven 
Electric Welding Machine—de- 
signed for both production and 
repair work, and adapted for use 
wherever power is available. Its 
capacity is 25 to 300 amperes. 
Other Type S Machines include 
both single and two-operator units 
—gasoline-engine-driven, belt- 
driven and motor-driven— port- 
able and stationary. Capacities: 
25 to 250 Amps., 25 to 300 Amps., 
25 to 600 Amps. 


THE WELDING 


One of the seven arc-welded 
stacks at the Edison Plant, 
14th Street and East River, 
New York. Heiaht of each 
stack: 256 feet above roof: 
diameter: 22% feet. 





When the power house of the New 
York Edison Co., at 14th Street and 
East River, New York,is completed, 
each of the seven stacks that tower 
above the roof will contain 7,500 
feet (134 miles) of arc-welding—a 
total of nearly 10 miles—one of 
the biggest welding jobs ever 
attempted! 


And every inch of the 14 miles of 
welding in the stack pictured above 
was made with Wilson Welding 
Machines and Wilson “Color-tipt” 
Welding Wire— Grade No. 17(pat- 
ented U.S.A., June 13,1916; March 
9,1920)diameter 5/32”, at 150 am- 
peres. The third of the seven stacks 
is now in process of construction. 


In addition to the 52,500 feet of 
welding in the seven giant stacks, 
the seams on the horizontal flues 
between the stacksandinthe cinder 
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At the 
New York 
Edison 
Plant 


14th Street 
and East River 











Interior of showi 
@ stack, ng 


catcher are being welded, and all 
rivets welded over as protection 
against corrosion from the acid 
fumes that form in the cinder 


catcher. The rivets are being weld- _ 


ed over with Wilson Grade No. 0. 
The seams are being welded with 
Wilson Grade No.9 (patented U.S. 
A., June 13, 1916; March 9, 1920) 
diameter 5/32", at 145 amperes. 


This phenomenal welding job at 
the Edison Plant is another illus- 
tration of the adaptabilityof Wilson 
Wire to practically every welding 
problem. No matter what indus- 
try you are in, there is a grade 
(analysis) of Wilson “Color-tipt” 
Welding Wire that will meet your 
own particular welding needs—and 
there is a Wilson Welding Machine 
that will meet your own particular 
operating conditions. 


Write today for a sample of Wilson Wire—just indi- 
cate the kind of metal you desire to weld. Also, ask 
for bulletins describing Wilson Welding Machines. 


WILSON WELDER & METALS CO. INC,, WILSON BUILDING, HOBOKEN, N. J. 


WILSON 


WELDING MACHINES AND WELDING WIRE 
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GRINDERS (Portable Electric) 
N. A. Strand & Co. 
Wodack “—- Tool Corp. 


w ) 
Allan Mite & Welding Co. 


ectric Co. 

Chicago bye Shield Co. 
Electric Arc Cutting & Welding Co 
Electric Welding Machine Co. 
Fibre-Meta!l Products Co. 
eneres Blectric Co. 

- elding Machines Co. 
Hollup aed g 

Ideal Face Shie Co. 

Lincoln Electric Co. 

Mattice meres Co. 

Northwestern Mfg. Co. 

Owen Electric Mfg. “ya 


-Are Weldtrode Co 
eca Blectric Arc Welder Co. 
Strauss * 


D. Thomas Co. 
Waters Are Welding Corp. 
Westinghouse eee ";. Mfg. Co. 


Wilaon Welder” & Metale Co. 
Willison Goggles. Inc 


HOSE COUPLINGS 


Carl A. Norgren Co. %. 

See also under “Needle Valves’ oa 
HYDROGEN 

Gas Products Association nf! 


Internationa! Oxygen Co. " 
HYDROGEN ym maga PLANTS 
International Oxygen Co. 





Milburn, Alexander, Co 
Modern Engineering Co. 
Oxweld Acetylene 


Corp. 
Torchweld Eq — Co. 
U. &. Welding 


MANTFOLDS 
Atr gay Bales Co. 


Cc ) 2 Mf 
Cra: - aftaweld Equipment Co. 
Imperial Brass ute. Co. 


Milburn, Alexander, Co. 
Modern Engineering Co. 
rT rohweid’ Ba Equipment Cc 
‘o. ‘0. 
U. S. Welding C 


MECHANICALLY OPERA 
AND WELDING TORCHES 
Alr Reduction Sales Co. 
Oxweld Acetylene Co. 
Torchwe!d Equipment Co. 
MOLDING MATERIAL 
See “Fire Proof Plastic Materia!l’’ 


MONEL METAL RODS AND ELECTRODE 


Central & Wire Co. 
Wilson Welder & Metals Co. 
NEEDLE VALVES 

Alr Reduction Sales Co. 
Carbic Mfg. Co. 
Harris Calc 
Eptaraational Oaypen Ci 

nm Co. 
K-G Welding Oxyge: tting Co. 
Milburn, y~ oF er, Co. 
Modern es Co. 


Acety 
Torchweld Equipment Co. 
U. 8. Welding Co. 


sa 





CUTTING 


EN 
Air Reduction Sales C 


Gas Products Association 

Linde Air Co. 

International Oxygen Co. 
OXYGEN 


Air Reduction Sales Co. 
Gas ucts Association 
International Oxygen Co . 
Linde Air Products Co. 


OXYGEN PRODUCTION PLANTS 
Keith Dunham Company 
Heylandt Sales Co. 

PREHEATING DEVICES AND OVENS 


Imperial Brass Mfg. Co. 
Metal & Thermit Corp. 


RAIL BONDS 
Una Welding and Bonding Co. 
RAIL JOINT WELDERS 
Una Welding and Bonding Co 
Electric) 
N. A. Strand & Co. 
Wodack Blectric Tool Corp. 
—e 
. nn. Sales Co. 
Garvie ftswald. a 
uipment Co. 
Garris Gal Co. 


Imperial Brass Mfg. Co. 
International Oxygen Co 
K-G Welding & Cutting Co 
Milburn, Alexander, Co 

" Modern Engineering Co. 
Oxweild Acetylene Co. 
Torchweld Equipment Co 
U. 8S. Welding Co. 
Welding Service Co. 
Weldit Leotyione Co. 
Williams & Co. 


SEAM WELDERS 
See “Blectric Resistance Welders’ 
SPOT WELDERS 
See “Blectric Resistance Welders’ 
TANK CONNECTIONS 
Air Reduction Sales Co 
Harris Calorifie Co. 
Imperial Brass Mfg. Co. 
International Oxygen Co. 
K-G Welding & Cutting Co 
Milburn, Alexander, Co 
Oxweld Acetylene Co. 
Torchweld Equipment Co 
U. S. Welding Co, 


THERMIT WELDING 
Metal & Thermit Corp. 


TORCHES (Welding and Cutting) 
Air Reduction Sales Co 


Carbic Mfg. 
Craftaweld. equipment Co. 
Harris Calorific Co. 


hy on Mfg. Co. 
International Oxygen Co. 
K-G Welding & Cutting Co 
Milburn, Alexander, Co 
Modern Engineering Co. 
Oxweld Acetylene Co. 
Torchweld Equipment Co 
U. 8S. Weldin 

Welding Se Co. 
Weldit S cctylene Co. 
Williams & Co. 


TRUCKS (Cylinder) 
Air Reduction Sales Co. 
Imperial Brass Mfe. Co 
tional 


Interna Co. 
Torchweld Equipment Co 
VALVES 
Air Reduction Sales Co. 
International Oxygen Co. 
Kerotest Mfg. Co. 


WELDING COMPOUND (for Shape Weld 


Air Reduction Sales Co. 
Harris Calorific Co. 
Joseph Dixon Crucible Co. 
Modern Engineering Co. 
National Carbon Co. 


WELDING ROD HOLDERS 
Cc. Sorensen 


WELDING RODS AND WIRE 
See “Electrodes” and “Tiller Rods” 
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UNION CARBIDE 


WORLD’S BEST QUALITY— HIGHEST GAS YIELD 


ALWAYS PACKED IN BLUE AND GRAY DRUMS 


Large Stocks of Union Carbide 
in all regular commercial sizes are 
carried at each of Union Carbide 
Sales Company's Warehouses listed 
below. 

Requests for information and spe- 
cial correspondence should be ad- 
dressed to our New York, Chicago 
or San Francisco offices. 





Generator Sizes of Union 
Carbide 
Packed in 100 Pound Drums 
34 in. x2 n. (Lump) 
in.x Yin. (Egg) 
1% in.x % in. (Nut) 
Y% in. x yin. (Quarter) 





For Oxy-Acetylene Welding and 
Cutting Plants, Acetylene House 
Lighting and Cooking Plants, Con- 
tractors’ Torches and Flare Lights, 
and numerous other pieces of 
Acetylene generating apparatus de- 
signed for the use of one of these 


sizes of Carbide. 


UNION CARBIDE SALES COMPANY 


Peoples Gas Building 
Chicago, Ill. 


Carbide and Carbon Building 


30 East 42nd St. 
New York 


Adam Grant Building 
114 Sansome St. 
San Francisco, Calif. 





UNION CARBIDE SALES COMPANY’S WAREHOUSES 


frmingham.......eseseserees oy First Ave. N. 
am Le ceobese bunecceal . Commerce St. 
Te Sse dees ‘ Bandoipn’ Sts. 

ARIZONA 





ah aciuckees chadian’s .. 801 Fourth 
Sen Feomstees. -Adam Grant Bidg., an Sansome 8t. 
Stockton 48 8. Union St. 
Talk. occcoccesccvcvccscsesconcessese 180 Center St. 


wereereere reese rie ereer 


ee nee Nineteenth by 2 ie Be 
ae CONNECTICUT” 
East ae eoccess ».225 Prospect St. 


Washington....New York and Fierida Aves., N. EB. 
FLORIDA 

Jacksonville...... 1008 EB. Bay St., P. O. Box 473 

Miami, 123 N. W. Twenty-third St., P. O. Box 390 

Tampa. .Ellamae Ave. and 13th St., P. O. Box 1303 
GEORGIA 


Spam... -.Haynes & Rhodes 7. P. 0. Box 1594 


pe becvenescesasessoceses th and Ay Bts. 

wannah......... 125 Weston Bt P. 0. Box 78, 
ILLINO 

peep odes Vereen ses 133 8. aves Blvd. 

DGBVIMG. « occccccccccccocccssscccses Bt. 

RUPs ceccvcccccccccceces 138 W. vue Bt. 

East St. Louls......-.ccsescsesees 700 Broadway 

eee cbeeeocoeaceecess 856 8. Fourth 8t 

adeeb tire 0'4 d Raymond Aves. 

Marion....... 315 8. Genus Bt., oe Box 147 


India: Db bocccscccse cts 330 W. New York St. 
South edeccecosocccceoes sSlS Tutt St. 
WSS Was vectsccceccccceuis 541 N. Fifth St. 





aeeesccsoccorseses 07 S. Washington St. 

Siow: ur Clty. ss ses ==. Aid Court St., P. O. Box 398 

BRETIOD cc ccccceeccesesscces 1209 E. Fourth 8t. 
KANSAS 


«a “0 eeeees sna 4 ts — 
eeee popes Ar ve., x 


HERO R eee eee ee eee eeeee ween eee eeeeaee 








Mi 
«seeeesees812 N. Ninth St., P.O. Box 564 
Mow Grieenties. ss cssveccs cons ens 418°N. Front St. 
POT. wee ececcecssseseees4l 20 Mansfield Rd. 
MAINE 
Dostiand. ase iidencsckecck+ 48 Commercial St. 
Cumberland......18 N. George St., P. 0. Box 172 
eR 2 RIE ail High 
MASSACHUSETTS 
Indian eee tan eee gow 
WGeci bowetiinieecabveveil St. 


poms teteeeseerserccesseeesS180 Mamilton Ave. 
Grand Rapids. ..........495-459 Ionia Ave., 5. W. 

Iron Mountain...............518 Ave. 

Iron River.....321 Carnegie Ave., P. 0. Box 857 


CARBIDE IS EASILY | OBTAINABLE EVERYWHERE 


Ironweod -232 W. Ayer St. 





a ome “511 E. Vine 8t 

518 S. Water St. 
lamsing . Shiawasee St. 
Muskegon ~420 Morris Ave. 
Ss 006s cveseees 1830- isis N Michigan Ave. 
Sault Ste. 


Aah eee ee ee eee eee 


A 
402-404 Pike 8&t. 
-+-334 N. First St. 
403 Chestnut St. 





MISSISSIPPI 
Vicksburg --1701-03 Levee St., P. O. Box 322 
MISSOURI 
meee. CUP. .cccvcsentstesseed ao West 9th St. 
Bh Es 60sec vcsbaeehekaeeiel 0 8. Sixth St. 
ie Sve sss cccntenmin (See ast St. Louis, Il.) 


MONTANA 
Great Falls...(P. O. Box 1188) 420 Second St. 8. 
RASKA 





Quand Gelend. .. cccctcapeesecans 311 West 4th St. 
lc 000 scccccccuhetvanl 1007-9-11 Jones St. 
NEW 
eet ee Front and Division Sts 
EEE n00 sevecatenhatean 251-55 Ri ve. 
* NEW 
ivcccececssentatectas Ky and aay Sts. 
Binghamton. .........sse0ess ad 
baeecceceees erccescescecslhOBD Grand 8t. 
Buffalo. ..... an ons eaocameene’ -1345 Genesee St. 
Db ob460 0counennieteibaosl + Exchange 8t. 
Jamestown W. 8th 8&t 
Kingston , *- Fated 
OGD WOO. .. dss ches 4s dccbebedealedsbesabes 
Poughkeepsie Smith St. and c. N. E. BR. R. 
Syracuse 376 W. Water St. 
one pethoee. coccetecasectoeetane oA — St. 
anes chee tee rt St. 
OP eee eR es 35 Main 8t. 
Charlotte -930 W. Morehead St. 
eposagees Oe o ee eeecceceseescesiccesseesoseeees 
peace con & Washington Sts. ts., P. O. Box 632 
Kinston..... “a8. i. N. Queen St., P. O, Box 112 
Releigh....... 1115 W. Lenoir St., P. O. Box _ 
Wilmington, 612 Surry St., Bet. Castle and Queen Sts 
|, _ e 700 8. Goldsboro St., P. 0. Box 516 
NORTH DAKOTA 
Pe evvccceccess-209 Fifth St. 
WEEDS 6.00 00000ebsén tka eee 416 N. P. Ave. 
OHIO 
gn ETE ee ee 75 gt South 8t 
BERR. 00 <veceves Corner Factory and Moore Sts. 





Shipments Always Made On Day Orders Are Received 


















LYE 618 megane’ a 8. EB. 
Cinsinnatl ..... 0 cccce ccpipesecscecsve Plum 8t. 
CHEESE ccc ccveccevess oeeee 1842 p Ba, B 
— Pe ee ee 330 Dublin Ave. 
DUP desc sccsecsecese --104-114 8. Wayne Ave. 
Gallipois wMriiititiii. t Po RA Ave. 
ER icc cocececccensecseenenent 
Mansfield. scoeee18l Ey Fifth Bt 
Massillon... : Tremont St. 
Steubenville. . 
, aaa 8S. Erie St. 
Youngstown Jones and Brittain Sts. 
TOMOOTINED. 2 000 vecdedcn saben Main and Second Bts. 
BiG. . cccccccccceccccvace t Adams 
McAlester......+. -++«e81-87 East Chickasaw 
Oklahoma City...... eseeeel2] EB. Washington 
West Tules...:.ccccvssess sesso 1402 W. 17th Bt 
OREGON 
Peslteall. «> 00015>s ck -.15th and Hoyt Sts. 
PENNSYLVANIA 
BIND: » 00s ce ccdeieseses ++seee81l Gordon Bt. 
DOE, 020 cccencstcepameens 90000es cee & 
i ccticsdusvens Weber A Franklin &. 
est Greensburg........ «++-Clark and George Sts. 
Senses ehenksssauasuel ++e+-1502 Saceafras St. 
) Se jnaondeonones scececeee-25 8S. Tomth St. 
— pevedabes Se et Mine 4 = 
StOWN. «ee eeee 
Philadelphia........ Delaware Ave. and Li St. 
Philipsburg. ..N P. 0. Box 146 
Pittsburgh. . " & Tabor Sts. 
Pottsville. ......+.++. Railroad and Sandersen St. 
GREIED, cc ccccccccsssees P Ave, and Vine St, 
GENS 0.0.0 cvovssoegaas and Walnut Sts. 
a. heeecosess Budd St. and South Irvine Ave. 
bneccducescceieennen oseees+-Bigher Ave. 
Wilkes] Barre.....-.. 150-156 %. Northampton 8t. 
Williamsport.......-.se00+ - rome and Court = 
WR dattsccnceccenaeenss tees+-204 N, George 
SOUTH CAROLINA, 

CURATION 6 oo 00000000ssebseuns Rt 
Greenville. ......+.+00 oad es MeBee Ave. 
SOUTH DAKOTA 
Sioux Falls........++ osseeseee 204-6 E, Tenth St. 
WORN 6s cv cssccouniel 224 First Ave, N. W. 
TENNESSEE 
Chattanooga. .......+++06 cuvtaced 600 E. Tenth St. 
Knorville......+..++ e+ceeeee201-211 Randolpt St. 
ERs 6 05660000000600 ou q &. 

Nashville... ....-ssee-e08 . 
Amarillo 
Beaumont... 
Dalias....sccceees 
Paso 

ood Worth 

Houston... ......ee+006 
San oeeee.. 
seen. 
Wichita Falls. 
Salt Lake City 
Lenchburg 
Norfolk...... cceccee 
Richm: 
Beattle. ...ccncccsvves 
SENG. 00 ccc ccccensseres 
Riuefield 
Charleston 
Clarksburg 
BIKING. ....ceeceeses 
Fairmont 
——— evccceses 

town 

Mount Hope.........++ se eeseeeeoes, 
Mullens. .«...+++ oss 
Wheeli 
Williamson 
POE i cccecrcesigaass pn O00 N. St. 
La Crosse........ ° vend King’ Sts 
Pee os cinnamon ae Wiens, St. 

larshfield........ eves 
Milwaukee....... oessseseses oe an Ave. 

WYOMING 
ccvcoseveue oeeceees 218-84 Industrial Ave. 
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VALVES The Most Efficient 


CUTTING TORCH 


Available for Cutting 
with 
ILLUMINATING OR SIMILAR 
GASES 
BS oe pe yr catgut ss ake $25.00 
Inquiries Invited 


Used by the Majority of America’s 
Foremost Steel Interests 


THE HARRIS CALORIFIC COMPANY 


“The Most Complete Line in America’’ 
2828 Washington Ave., Cleveland, Ohio 


With which is new merged the U. S. Welding Co., formerly of Minneapolis, Minn 
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To the WELDING INDUSTRY 


WE HONESTLY BELIEVE THAT 


“RACO” WELDING RODS 


E manufacture bare elec- 

tric welding rods of both 
Pure Iron and Mild Steel analysis. 
We do not recommend bare rods 
for electric welding. We believe 
that the manufacture of a good 
electrode only starts with a bare 
wire. However, as large quantities 
of bare electrodes are used 
throughout the country, we supply 
them to those who desire this class 
of material. 


We believe our oxy-acetylene 
welding rods are the most perfect 
rods of this type on the American 
market. They are manufactured 
from steel and iron made expressly 
for the purpose. These wires are 
drawn and copper coated under the 
direct supervision of our Wire 
Drawing Superintendent, who has 
been drawing this type of wire for 
twenty-five years in France, Italy 
and Switzerland. The extremely 
high quality of material used and 
finish make it a pleasure to use 
“RACO” gas welding rods. 


ARE THE FINEST QUALITY RODS ON THE MARKET TODAY 


For electric welding we recom- 
mend Raco Composite Electrodes. 
These rods are used equally well 
with either A. C. or D. C. current. 
This rod was originally developed 
for automatic welding where bare 
wire will not function due to great 
speed in welding and high amper- 
age used. The Composite Rod is 
recommended for all work where 
bare and covered electrodes have 
previously been used. Greatly in- 
creased speed and far better pene- 
tration is secured and absolute uni- 
formity of rods throughout an 
order is absolutely guaranteed. A 
special flux of truly wonderful 
characteristics is inlaid in the 
lengthwise grooves the entire 
length of the wire. The flux is 
protected in the grooves and can- 
not chip out, even when the wire is 
bent flat against itself. The accu- 
rate depth of the grooves automat- 
ically regulates the correct amount 
of flux needed. 





The Composite Wire is furnished on reels for automatic arc welding and 
will give perfect results under special conditions of high speed and high 
amperage. The flux in the grooves contains a high percentage of titanium 
— tw weld Cast Iron with better results than any electrode on the mar- 

et today. 


Our Company specializes.in drawing welding wire 
only. We have no other interests and can give 
our welding rods our undivided attention. 


Raco Welding Rods are fairly priced and we are able to give real service 
from our new plant at Dundalk, Maryland. 


REID-AVERY COMPANY, INC. 


MARSHALL E. REID, President. 
Main Office: 


21st and Washington Ave. Works: 
PHILADELPHIA, PA. DUNDALK, MD. 
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Not Merely Another Arc Welder—But a Better Arc 





These Comparative Operating Charts Prove It 


CHART A Graph of widely weed constant current welder, showing arc cxplonens customer wy ine 


we 
mised tee aj. 
r+ +—$p—+ 











L. 3.37 MIN. WITH THE AVERAGE MACHINE 


TIME REQUIRED TO DEPOSIT ONE 14° LENGTH OF WIRE 


“ebas MIN. WITH THE MANN MASTER WELOER 


! 
° 
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! 





——~ : 4 


CHART 8: Gragh of constant current machine using the contre! system of the Mann Mester Weide 


What the Mann Master Welder —— 


Time required by machine in Chart A to deposit one 14" of 


TG NE IE aE AEE ess ek ce he pe ows wee 3. "37 
Time required by Mann Master Welder to deposit one 14"' | of 
The Mann Master a ee ee IRI RN 0 Say aE 1.87 min. 
Controller Time saved by Mann Master...................... 1.50 min. 
Corresponding to a Time Saving of............. 44.5% 
Power uired machin i 2 48 v Its) x 
The Mann Master Controller besides being incorporated as one of 3.37/60 hr.. ste ae Sane gp weg oer ye per wire 
the main features of the Mann Master Welder, can also be furnished P ired by Mann Master Welder (160 s. x 48 volts) x 
as a separate unit to users of other types of welding equipment. All 1.56/60 he y as. ol Bat aioes bre. sor wire 
that is necessary is to insert it in the welding lead from the machine SYS nt Sms Ors ECT OS ON ime > «+ « — 
to the work and all of the main benefits claimed for the Mann Welder Power saved by Mann Master Welder...... 292 watt hrs. per wire 
will be obtained. Corresponding to a Power Saving iof.......... 67.6% 

Result 


TIME SAVED =: 


POWER SAVED 





PH 
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- OPERATOR SATISFACTION 








































ithe Mann Master Welder! 
ia Better Weld, in Faster Itme, 
it Lower Cost— 


IFTEEN years of study and specialization is behind the ad- 

vanced design of the Mann Master Welder. It fully meets a 
long felt need in the welding industry for an easier, more flexible 
arc of more uniform heat, a greater current range, an accurately 
controlled temperature and a deeper penetration. 


The remarkable flexibility of the arc permits the operator to 
master the most intricate welding jobs, heretofore, considered 
impractical. The ease of striking and maintaining the arc under 
all conditions is made possible by the wide current range varying 
from the rated capacity down as low as 10 amperes. 


This opens up a new field in the thinner gauges of sheet metal, it 
being possible to weld metal .022 in thickness with perfect success. 
The welding of chrome alloys and spot welding is also made pos- 
sible as well as greatly improving the welding of non-ferrous and 
carbon metals. 


The Secret of Its Re markable Performance — 


—Is the unique current control system which automatically main- 
tains the current perfectly smooth and uniform, eliminates arc 


explosions and results in a perfect, clean weld far stronger than 
the average weld. 


The wide current range of the Mann Master Welder makes it 
adaptable to a very broad field. With an emergency step for 
intermittent cutting at 700 amperes, it will cut through and burn 
fitting holes up to one-half inch plate without carbon and at a far 
lower cost than acetylene. 


From every view point, the Mann Master Welder is a true master- 


piece—worthy of the serious consideration of the entire welding 
industry. 


Descriptive bulletins furnished on request 


SALES AND SERVICE BY 


AlsaindyZomparny — 


ENGINEERING SERVICE 


PHILADELPHIA NEW YORK CHICAGO PITTSBURGH LOUISVILLE SAN FRANCISCO MONTREAL 
Harrison Bldg. 30 Church Street Marquette Bldg. Fulton Bldg. 2021 Portland Ave. California Eng. Materials, Ltd 


Nawxnan 
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National Carbon Products 
for Electric and 
Gas Welding Operations 


For Gas Welding 


National Welding Carbon Products are highly refractory 
and are designed to withstand the extreme temperatures | 
encountered in gas welding operations. National Weld- | 
ing Carbon Blocks, Rods, Paste and Flour are very 
desirable for all gas welding operations requiring the use 
of molds, cores or dams for the protection of all parts 
requiring shielding from the heat of the torch. 


For Electric Arc Welding 


National Welding Electrodes have been designed espe- 
cially to meet the requirements of all electric carbon arc 
welding or cutting apparatus. Whether you work with 
a large or small current, there is a National Carbon 
Electrode which will give you complete satisfaction. 


There are also National Welding Carbon Blocks, Rods, 
Paste and Flour for molds, cores or dams in all arc 
welding processes. 


Write us explaining your production problems or construction jobs. The 
use of National Carbon Products may help considerably in making these 
operations more efficient. Our sales engineers are at your service. 


NATIONAL CARBON COMPANY, INC. 


Cleveland, Ohio , San Francisco, Cal. 
Unit of Union Carbide and Carbon Corporation 


Emergency Service Plants 


CHICAGO, ILL. PITTSBURGH, PA. NEW YORK, N. Y. BIRMINGHAM, ALA. 
551 West Monroe St. 7th Floor, Arrott Power Bidg. No. 3 357 West 36th St. 1824 Ninth Ave., N. 
Phone: State 6092 Barker Place Phone: Lackawanna 8153 Phone: Main 4016 


Phone: Atlantic 3570 
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OR a score of years‘ Milburn Equipment has been making 
history and establishing world’s records on large railroads, 
industrials and government departments. 


This Company has been foremost 
in 'the advancement of the welding 
and cutting art. The invention of the 
combination torch—that cuts or welds 
by a mere change of tips; the devel- 
opment of a positive ‘‘constant pres- 
sure’’ regulator; the perfecting of gas 
cutting torches, utilizing illumina- 
ting, natural and by-product gases 
are only a few of the Milburn noted 
achievements in the welding and cut- 
ting industry. These contributions to 
the art, coupled with the use of the 
best materials, the highest efficiency 
and prolonged service are the reasons 
for Milburn Leadership. 





The name—MILBURN—on 


Welding and Cutting Apparatus 
Acetylene Generators 

Oil Burners and Preheaters 

Paint and Lacquer Spray Equipment 
Carbide Lights 


stamps them as the 
‘« world’s best.’’ 


Catalog 35F on 
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Pop bought ‘‘Something just as good’”’ 





‘‘Here, Lad... 


When | told my friend, from whom I bought 
that new arc welder, that the men were kicking 
about it and sore because it wasn't a Lincoln— 
he was full of scorn that the men should be so 
misled. I want you to SELL them on the idea 
that it’s right. 





powerful clamp 
Lincoln Shields 
S$) on abso- the electrode 





‘“Yes, Pop... 


and the fellow who points the finger of scorn 
usually points another at his own perfection. 
—dAnd you know, pop, that there are very few 
examples of perfection—and I'm willing to 
admit that even with arc welding there are 
few spots where perfection has been reached. — 


Take the shop that buys a ‘‘Stable-Arc’’ welder 
and feels that now they've got the highest type 
of welder, that perfect work will result. 
They're wrong because the welder is but the 
first step toward perfection. 


The next step must be the BEST welding rod 
and the next step the best holder. And the 
next step the best shield. 


Best operators will naturally result because a 


worker given the best tools instinctively feels 
that the rest of BEST is up to him—AND HE 
DOES IT. 


The Lincoln Electric Co. Dept. No. 27-4 
Cleveland, Ohio W.F.6 






Winged Victory of 
Samothrace 


ndu ring “ 


The responsibility of a gauge is not a 
factor to be disregarded. It goes hand 
in hand with the quality of workman- 
ship on welding operations. For a 
gauge that cannot be trusted is worth 
less than no gauge at all. 


May, 1927 THE WELDING ENGINEER 


Natweld Gauges are built around their 
bronze Bourdon springs. And these 
springs, rolled of non-corrosive bronze 
metal by a process that gives them the 
temper of a Damascus blade, are endur- 
ing. ‘Therefore Natweld Gauges live 
up to their responsibilities faithfully. 


THE MOTOMETER COMPANY, Inc. 
Wilbur Avenue, Long Island City, N. Y. 


National py abe & i Div., 


The MotoMeter Co. of Canada, Lid., 
Hamilton, Ont. 





















Chicago Office, 820 Tower Court 
Represented in Illinois, Indiana, Wisconsin, 
Minnesota and Missouri 
by Joseph Halla 
140 So. Dearborn St. « 
Chicago, Ill. 
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GAUGES 
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If you were equipped with an 


OWE INDUCTION 


ARC WELDER 
you could weld many jobs that you 


now believe impossible to repair 




















TYPE A. H. D. TYPE U-O TYPE A. M. D. 
50 to 200 Welding Amperes 50 to 300 Amperes and up ieee peep Row sa _ a 
Weight, approx. 290 Ibs. Weight, approx. 375 Ibs. cnn takers, Arvealaa 


50 to 150 Welding Amperes 
Weight, approx. 190 Ibs. 
Size, 12”x18”x20” 


Size, 12”x20/x22” Size, 14”x24”x26” 


Why not solve your welding problems 


by using the OWEN? 


Owen Electric Manufacturing Company 
Fayetteville, North Carolina 
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SWEDOX 


WELDING RODS, WIRES and ELECTRODES 


SWEDOX Welding Rods and Wires, differing 
widely in chemical and physical properties, have 
one common quality. Each brand is made for 
a particular welding requirement. 


When you consider the care that must be exer- 
cised in the selection of metal for different con- 
struction requirements, it becomes apparent that 
equal care is necessary in selecting filler material 
for welding the joints in these constructions. 


The SWEDOX line has been developed so as to 
furnish on each welding job the welding wire 
which will enable the welder to get the most 
satisfactory result. There is a SWEDOX wire 
for your work. Try it, and you'll know why 
SWEDOX customers come back. 








Gnttital Sieel & Wire Cmhany 


CHICAGO, ILL. 
4545 S. Western Bivd. 


Lafayette 8500 


DETROIT, MICH. 
5001 Bellevue Ave. 
Lincoln 6780 


Main Warehouses and General Offices, Central Steel & Wire Co., Chicago. 
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The A. B. P. is a non- 
profit organization 
whose members have 
pledged themselves to 
a working code of 
practice in which the 
interests of the men of 








American industry, 
and 


subscribers, and 
of 







\\ BUSINESS PAPERS 
i| —spokesmen for industry 
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, HE interpretation of the ethics and ideals of business 
and industry to the public,” said Gerard Swope, 
president of the General Electric Company, at the last 
Associated Business Papers Convention, ‘‘can have no 
better mouthpiece, can have no better spokesman, than the 
technical and business press.” 


This publication you hold in your hand is a business paper. 
The publisher and his editors and advertising men are a 
part of the industry which they serve intimately, acquainted 
with the technical, professional, or trade practices and 
methods of that industry, or business or vocation. 

The editors pick out of the many phases of the flow of 
trade, news and policy trend in methods or machinery which 
will best serve the reader’s needs. The advertising pages 
are a huge many-leaved coupon on the editorial section. 
And above all, the paper as a whole seeks to express the 
higher purposes and objectives of the small and large busi- 
ness men it serves. 

For as Mr. Swope further said in his fine analysis of in- 
dustry responsibility in this same address: 

“It isn’t necessary to be big to be successful, but it is 
absolutely essential to be successful to be big. You can’t 
grow without that.” 
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Giant water wheel casing at Parker Young Company’s 
plant after worn section was welded. 


Welding Forestalls 
11-Week Shut-Down 


The Parker Young Company, Lincoln, 
N. H., was confronted with a serious loss 
in time and production when a section of 


a large water wheel casing 
was found to be too badly 
worn for continued opera- 
tions. 


An entire new casing was 
thought necessary. This 
would cost approximately 
$1,000 and delivery could 
not be promised for at least 
three months. 

Arc welding, with 200 am- 
pere Westinghouse single 
operator unit was suggest- 
ed. The result was— 


Therepair job cost only $200. 


Westinghouse Electric & Manufacturing Company 
East Pittsburgh 














—-and gave these 
Additional 
Advantages 


The repair job cost only $200. 


The job was skilfully completed 
within a week’s time. 


The plant was kept working when 
a delay of approximately eleven 
weeks in production seemed 
certain. 


The saving on the first job prac- 
tically paid for the machine. 











Sales Offices in all Principal Cities of 
the United States and Foreign Countries 


Pennsylvania 


The job was skilfully completed within a 
week’s time. 
The plant was kept working when a delay 


of approximately eleven 
weeks in production 
seemed certain. 


The saving on the first job 
practically paid for the 
machine. 


These are just a few facts 
on the value of the West- 
inghouse welding equip- 
ment for production weld- 
ing and machinery main- 
tenance. There is a West- 
inghouse branch office near 
you which will tell you how 
this sturdy, easily operated 
arc welder will make 
money for you. 


Westinghouse 
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Do All of Your Arc Welding With 


The New 








“WELD&” 


ELECTRIC WELDING MACHINE 


BECAUSE 


The new “Weldrite” has the correct range 





of heat for all classes of work, due to the 
Intermittent as well as the continuous arc as developed by 





THE NEW 
“WELDRITE” ELECTRODE 
HOLDER 


Here are some of the Feature Points 
of the 


‘‘WELDRITE”’ Holder 


(1) Bulldog grip, removable jaws, easily replaced. 
(2) Special heat resisting alloy metal. 


(3) Special treated spring retaining the necessary spring 
properties indefinitely. 


(4) Insulation bushings, preventing any heating of spring. 
(6) Extra heavy fibre handle, well ventilated. Light, durable 
and strong. 


(6) Cable connection of special design, eliminating any sol- 
dering. 





Fill out and mail this coupon today. 


tee 


We are interested in handling the | 
‘“‘Weldrite”’ in the territory noted | 
below and would like you to sub- | 


mit your proposition to us. 


ee EER RRR ee 
RRR RR eee ee 
ed 
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1530 E. Larned St. 


these machines. 


Eighteen different heat con- 
trols make this possible. 


Cast iron, chilled iron, steel 
and malleable are being weld- 
ed by hundreds of satisfied 
customers all over the country. 


_ Flat, vertical and overhead 


welding is successfully per- 
formed, with the least effort. 


Accept a demonstration of the 
“Weldrite” and you will im- 
mediately appreciate the supe- 
riority of this machine. 


The manufacturers of this equip- 
ment are so satisfied and confident 
of the value of the “‘Weldrite’’ that 
they will ship and demonstrate to 
you and the decision to purchase 
same can be made through the results 
of the work accomplished. 


: THE ELECTRIC WELDING 


MACHINE CO. 
Detroit, Mich. 
Canadian Plant: Walkerville, Ont. 
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The 


HOLLUP 


ARC WELDER 





HE C. H. Hollup Corporation has developed a line of ARC 

WELDERS in which are incorporated all the practical ideas 
gained during ten years of specializing in electric arc welding. The 
“HOLLUP ARC WELDER?” comprises a specially designed arc 
welding generator coupled to a standard motor or gas engine, with 
control panel mcunted on a welded structural steel base. 


Hollup arc welders are furnished in capacities of 200 or 300 amperes, 
motor or gas engine drive. Stock delivery. 


Exclusive, practical features of the HOLLUP ARC WELDER are: 


Simplicity 
Automatic start and stop control. 
Single heat control. 


Safety 
We leads may be disconnected or reversed with- 
pan en or exposing any current carrying parts. 
No exposed switches or current carrying parte. 
Control panel constructed of steel,—eliminating the 
use of fragile switch board material. 
Automatic no-voltage and overload protection. 


Convenience 
gpa compact design—all controls at one 


Plug "and rec le especially designed for quickl 
disconnecting h welding leads and also for — 
=a polarity, which is self indicating. 

bases drilled so that a standard running gear 
(conan) may be quickly attached at any time. 


C. H. Hollup Corporation 


3333 West 48th Place : Chicago, Illinois } »°r*'tion to w. 
— of the well “Rex Processed Electrodes” nc liebe s vod condccev as teen eemonene tees tesenae 
nown “Rex Oxy-Acetylene W 
“Wanamaker Coated Elec- Rods” elding | adaress 
trodea” “Rex Accessories” IN sna cneayece+s snes. eah «cdl ghee liane nae> ama 


Low center of gravity and short turning radius of 
portable machines. 


Generator and motor are entirely unobstructed for in- 
spection and maintenance. 


Reliability 


Generator, truck and base designed and built for arc 
welding requirements. 


Ball bearings are used throughout the electrical units, 


and balance to both generator This coup- 
ling also permits the use of a sclidiand ubeter which 
is easily Grerchangeabte. 


Welding Characteristics 


—s 


The weldin Sens of the  - Are Welder 
are best Lesortbed the werd “work-wise’—the 
product of the a A ideas several of the fore- 
most welding engineers in the United States. 
maximum amount of metal can be efficiently 
for any given class of work, with the least 

of effort on the part of the operator. P 


: 








We are interested in handling the Hollup Are Welder in 
the territory noted below and would 


Territory wanted ............¥. 


like you to submit your 
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No matter what kind of welding you do-- 
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OX Y-ACETYLENE ELECTRIC ARC RESISTANCE 


If you Weld, you need this book M 
The Welding Encyclopedia 4 


° °,@ b ‘LOPEDI, 
Fifth Edition — Fiery 


Ny 











It describes in detail the theory and practice of every welding 
process. It tells how to weld every weldable metal by each of 
the welding processes. It gives detailed instructions for handling 
the important welding jobs, such as boiler welding, sheet metal 
welding, tank welding, pipe welding, etc. It tells how to prepare 
parts for welding. It tells how to install and care for welding 


$5.00 








equipment. It explains the meaning of all words and terms found os 
in welding literature. It tells where to buy all standard makes of ing. 
welding apparatus and supplies. 
Contents 
f 

1. Illustrated encyclopedia covering all words, x » : le 
terms, and trade names used in welding. The Welding Encyclopedia ts 
? gag ag egy 8 se “y= Use d b 3 

st Iron, Brass, Bronze. ull instructions for 
welding each of these metals.) ws 
3. Electric Are Welding.—Complete instructions : : 
for welding all metals, studding, cutting, etc. ee nenge ey Sempentce 
4. Electric Resistance Welding.—includes Butt apa Ico Plants 
Welding, Line Welding, Percussion Welding and Boiler Shops Power Plants 
gpa ee m : Round Houses Auto Body Works 

° ermit Welding.—The most complete treatise 
on thin peseats eter sabiebied. Car Shops Ornamental Iron Worke 
6. Cutting Metals.—Treatises on both gas and P Scrap Yards Sheet Metal Shops 
arc cutting. Includes cast iron cutting and auto- Refineries Shipyards 
matic cutting. . Pl 
7. Boiler Welding.—Gas and Electric Processes. _— A mg om ‘ ~ 
Suggestions, p re, and standards of practice. Tank Builders Foundries 
8. ome chapters on Pipe Welding, Rail Street Railways Machine Shops 
Joint We ing and Tank Welding, explaining pro- Airplane Factories Pipe Line Companies 
cedure in detail. 
9. Bula andl eats Sok one. tes kel Steel Mills Industrial Plants 
and what cannot welded. Rules also govern 
the installation and operation of equipment. HP SAV Pe eeeeeee sees seassaassesassssssesasesssere” 
10. Complete instruction courses in Electric Are * THE WELDING ENGINEER PUBLISHING co., 
—— and enh nt Welding. : Lessons, ; #8 S. DEARBORN ST., CHICAGO, ILL. 

ercises, Reference gs, Examinations. : . evedia, Fitth Edition, for which 
11. Charts and Tables.—A fund of in- © dnuamehd five datos \ cabana Gei'taes Gaga te Gob Gare ter exam 
formation at a glance. Includes color chart show- $ mation and if It is not satisfactory I may return it and you will refund the 


ing colors at various temperatures, and color chart 
showing proper adjustment of oxy-acetylene weld- 


ing 
12. Condensed Catalogs.—Up-to-date information 
about the leading makes of welding apparatus and 
i The Buyers’ Index is a convenient and 
i guide to the man whe purchases or recom- 
mends welding apparatus 
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479 Pages, 625 
lllustrations. 
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Clhis 
is GE Arc Welding Service 


The G-E Arc Welding School: Free instruction in arc weld- 
ing. Conducted in the interest of better welding. The best- 
equipped and the best-known school of its kind. 


SETS 5 > 





G-E Arc Welding Specialists: Ready to serve you without 
obligation in the working out of any welding problem. Call your 
nearest G-E office. 








Se Pad Sore Gat vi eo PS PES IES 


G-E Research Laboratories: Constantly at work in the i 
interest of better arc welding. The answer to your peculiar weld- 
ing problem may already be in their files. 


Practical Demonstration Shop: Send in samples of your : 
work. The most suitable welding methods will be worked out. 
A report will be submitted with complete application and cost 

data and our opinion as to whether or not the work should be 

arc welded. 








G-E Arc Welding and Cutting Manual: One of the most : 
complete practical arc welding manuals in existence. 145 pages 
—195 illustrations. Invaluable to all operating executives : 
interested in welding. Price $1. 





A Store House of Information: Bulletins, pamphlets, 
descriptive leaflets, instruction books, etc. covering all types of 
equipment and all phases of welding work. You are welcome ; 
to copies. 





This is G-E Arc Welding Service. Whether or not 
you use G-E equipment you may make use of this 
service. Your inquiries will be promptly attended to. 


GENERAL ELECT RIC 


SENERAL ELECTR Cc - COMPANY CHENEC SALES OFFICES . 
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Roebling | 








Welding Wire can always be relied upon for uni- 
formity and perfect flowing quality. Roebling Electrodes 
are carried in all the standard sizes (14 inch lengths), 
also Gas Welding Wire (36 inch lengths.) Other sizes 
required will be manufactured to order. Tell us the kind 
of metal you desire to weld—--we will supply the wire 
which will give the best results. 


Send for booklet A-529 


John A. 
Roebling’s 
Sons 


Trenton, 


NJ: 


Company, 




















Titles Don’t Make Engineers 

NGINEERS and people who use and pay for engineering ser- 
E vice have both been sufferers from the work of the bootleg 
variety of correspondence schools. The success of the better grade 
vf correspondence schools has led many men with more advertising 
han engineering er educational ability to set up in correspondence 
school work with policies that divided interest only between sales 
.nd profits. They do not hesitate to promise ridiculous salaries or 
inc mes to their graduates, before whom they dangle the promise 

, diploma conferring some sort of an engineering degree. 
Genuine engineers have become greatly concerned about the activi- 
ties of this sort of correspondence school training. They have re- 
cently started a movement to co-operate with the better class of 
correspondence schools, to get rid of this nuisance if possible. 
This recalls the many discussions which have been carried on re- 
varding the title of welding engineer. This title may have been 
abused te some extent by those who have conferred it upon them- 
selves but probably not to any great extent and probably not with 
any really harmful results. There is always the possibility that 
welding will gradually earn increased recognition so that engineer- 
ing courses of the future will provide very thorough training in the 
theory of fusion welding, and that engineering schools will see 
fit to give the subject sufficient attention so that men specializing 
in it may upon graduation receive a degree of welding engineer and 
be able to feel that the title means something. The use of such 
a title at present by men obviously unfit to use any kind of an 
engineering title should be discouraged, so that later on there will 
not be an undesirable cloud upon it. A thorough knowledge of 
welding is one thing and a thorough knowledge of engineering 
something else; it takes both of them to make the complete com- 
bination. A man who is an expert welder should not have to lay 
claim to additional qualifications in order to find a market for his 
services, because there is still a good deal greater demand for ex- 
pert welders than can be supplied. Very few people expect an ex- 
pert welder to have the additional qualification of being a 
thoroughly trained engineer. Those who really can qualify for the 
combination deserve to have the exclusive use of the title. 


No Monoply on Nutty Restrictions 

ELDING on steam boilers seems to have enjoyed a greater 

freedom from restriction in France than in this country up 
to this time, but recent reports indicate that the welding industry 
in that country is faced with a situation quite similar to that on 
which the welding fraternity in America of late years has been 
doing some very effective work. According to these reports some 
measures are being taken for restriction on the use of welding 
for steam boilers. It is interesting to note that these restrictions 
are directed against the process itself. It is also interesting to 
note that these recommendations have been inspired or at least 
supported by glaring examples of poor workmanship on the part 
of welders. French welding engineers are faced with the problem 
of proving that a weld of very poor design, that has been very 
poorly prepared, and executed in such a shoddy manner as to 
secure practically no penetration, is not a good example, or even 
a fair example, of good boiler welding practice. They have our 
sympathy. 


Economy on a Large Scale 

NE explanation of the slow start that welding has made 

in the field of steam fitting may be that the economies 
have so often been pointed out on single units only, so that the 
sums saved looked small compared to the cost of a welding 
utfit. A story is told of a contractor who looked at it this 
vay, and to his sorrow. His competitor underbid him 
‘25,000.00 on a single job by figuring a welded system, and 
celivered a better pipe installation. Then he bought an outfit. 
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Hard Facing 

FIELD for fusion weldirig which seems to be developing 
Ais great rapidity and success is the hard facing of 
metal parts subjected to severe wear. Leaving welding out of 
account there is a choice between surface hardening and using 
an expensive hard alloy for the entire part. Both of these 
choices are unsatisfactory in a great many cases. Welding 
first appeared to fill the great gap by joining a piece of hard 
metal to a piece of soft metal. It was an improvement but 
left enough to be desired so that experimental work went for- 
ward to find a better process. Successful efforts at building 
up worn manganese frogs, crossings and dipper teeth, and re- 
pairing battered rail ends formed the next step in this im- 
portant field. More recently have come reports of making cut- 
ting tools and other parts of like nature more serviceable by 
fusing on a layer of hard alloy. Specific applications of the 
principle are multiplying rapidly, and its economic advantages 
are sometimes spectacular. In the oil industry, for example, 
the hard facing of fishtail bits has become a standardized and 
regular procedure. When a hole has gone down three thou- 
sand feet it costs a tidy sum to pull up the bit and replace it 
for the sake of going down another ten feet, and proper facing 
of the bits will make this extra expense unnecessary. Now: the 
trend is toward using the hard facing process to make new 
bits. Considered, then, in the classification of production weld- 
ing its possibilities for volume in this one industry alone are 
enormous. But there are other industries in need of this same 
process. Manufacturers of nearly all alloys are experimenting 
with the different welding methods because they know that 
their products are so expensive that the consumer must be 
taught how they may be used sparingly, especially in produc- 
tion. The subject deserves the attention of all manufacturers 
of welding equipment and materials. It should not be difficult, 
for every use for hard facing as a repair ought to suggest its 
use in production, on the theory that it is better to eliminate 
wear than to repair the worn part. 
Redesign Engineering 

HIS seems to be a hard term to define briefly unless it 

be understood to be self defining. It has 4 profound im- 
portance, however, to the man who contemplates using a weld- 
ing process for production. Welding is different from other 
methods of joining metals and any extended program of weld- 
ing must take all the differences into account. The design of 
any mechanical joint, for example, may need to be entirely 
changed in order to prepare for the strongest and most eco- 
nomical weld. Also, a slight change in the specification of 
the metal to be welded may reduce the labor charge and the 
cost of filler rod, and still not call for a more expensive metal. 
For example, the use of standard instead of extra heavy pipe 
for welded lines reduces the cost of every factor in the in- 
stallations, and costs less. Lighter members can very often be 
used where welding replaces riveting. So new materials need 
not mean more costly materials. The point has been well 
made that welding is not a substitute for anything. It is a 
process by itself, and where it is used in production old de- 
signs should go into the discard so that new ones may utilize 
welding to the utmost advantages. 
Flying Rivals Welding in Safety 

N THE current number of the Annals of the American 


Academy of Political and Social Science, the second assis-' 


tant postmaster general notes that the air mail service has flown 
approximately 2,500,000 miles since there has been a serious 
accident in the service. Flying is becoming almost as safe as 
welding, and a contributing factor of no mean importance is 
that welded joints have improved air plane construction. 
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Oxweld equipment 
is not built for stunts 


TRICK STUNTS may sell equipment — 
once. But Oxweld equipment has been 
made and sold for fourteen years (since 
the beginning of the welding era) and it 
is going to be made and sold for years 
to come. 


Oxweld won’t make or sell equipment 
that is built just for stunts that have 
no real bearing on the actual use of the 
equipment. Oxweld equipment is designed 
for efficient service. 

That’s why your Oxweld injector blow- 
pipes for welding or cutting will still be 
doing business in five years and in ten 
years. 

There are thousands of veteran Oxweld 
blowpipes still earning their daily wage 
as well as they did five and ten 
years ago. They are built “for 
keeps,” for service and for ulti- 
mate economy. . 




















OXWELD ACETYLENE COMPANY 
Unit of Union Carbide and Carbon Corporation 


CHICAGO SAN FRANCISCO 
3642 Jasper Pi. UCC 1050 Mission St. 
LONG ISLAND CITY, N. Y. 
Thompson Ave, and Orton St. 


STOCKS IN 39 CITIES 















Are Welding Structural Steel 


Through the Use of Welded Joints Many Steel Structures 
Can Be Made Stronger With Less Material and Less Labor 


By F. A. Marshf 


YOR several years welding and structural engineers have 
k been attracted by the possibilities of welding as applied 
to structural steel. Much progress has been made and good 
results achieved by use of welding in such fields as steel 
barge and ship building, locomotive repairs, pressure vessels, 
etc. It seems to these engineers that surely the structural 
steel and steel bridge industries could also benefit by the ap- 
plication of the welding processes to joining of structural 
members and also in the construction of such pieces as trusses, 
plate girders, etc. 

Should the welding process prove successful, some of the 
apparent savings are: 


Elimination of a very large ‘part of the labor of preparing 
shop details. (It is now necessary to make elaborate draw- 
ings showing each rivet and hole.) 


Elimination of all, or nearly all, templets; laying out; 
punching and riveting in the fabrication shop, substituting in 
their place cutting materials to length; assembling and weld- 
ing. 

Elimination of noise of riveting guns in the field. 

Cutting down the size of erection crews because a single 
welder would replace each of the present riveting gangs of 
three or four men. 


Lastly, and very important, a very material saving of weight 
of steel in the design and details. 


In designing tension members and tension sides of girders 
no deduction need be made for rivet holes. All angle legs on 
girder webs and other similar pieces which serve only as the 
means of attachment by riveting can be omitted. 














Structural Test Pieces and a Sample or Two of Ornamental Eron Work. 


Advantage can be taken of continuity of beam action 
through columns. 


Very material savings in connections, splices, etc., can be 
effected. 


Some buildings have been built and much experimental 
work done. 


You may recently have seen an account of the letting of a 
contract for a five-story stcel skeleton building of the West- 





* Abstracted from a paper read before Nebraska Chapter of 
American Institute of Architects, April, 1927. 
+ Paxton and Vierling Iron Works, Omaha, Neb. 


inghouse Electric & Mfg. Co., at Sharon, Pa., to the Amer- 
ican Bridge Co. This building contains about 790 tons of 
steel, shop and field welded. It is stated that about 100 tons 
of steel were saved in the design because of the use of welded 
construction. 

Examination of the data collected during a recent series of 


tests shows that the tests fully demonstrate the following 
facts: 





Welded Ornamental Iron Work is More 
Attractive and Also More Durable. 








1. That welded joints can be constructed in such manner 
as to develop fully the ultimate strength of the structural 
members connected. 


2. Beams and girders can be connected to columns so as 


to produce absolute fixation. 


3. Lines of beams or girders can be connected so as to 
provide complete continuity across the supports, whether the 
supports be girders or columns. 


4. That a steel I beam of given section and length will 
sustain a far greater load if fixed at its ends by a suitable 
designed welded joint than if supported by standard riveted 
connections consisting of top and bottom angles. A 9-inch 
standard I beam, framed between rigid upright columns 8 
inches apart by means of specially designed. welded connec- 
tions, sustained a load 25 per cent greater than a beam of 
the same size and length framed between columns by means 
of riveted top and bottom angles of % inch thickness. 


5. A plate girder assembled by welding and consisting of 
nothing but sheared plates has a far greater bending strength 
than riveted plate and angle girder of the same weight, due 
to the better distribution of the steel in the cross section. A 
15-inch plate girder assembled by welding and simply sup- 
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ported on a 14-foot span, developed more than 50 per cent 
greater strength than a riveted plate and angle girder of the 
same depth and the same weight. 

A double angle tension member such as is used in trusses 
was connected at the ends by welding, and when tested to 
tension failure broke through the angles at a load 30 per cent 
greater than the load at which a hanger, consisting of the 
same size angles with riveted end connections, failed. 

The prevailing impression among the witnesses was that 
these tests demonstrated the superiority of welded connec- 
tions to riveted connections in every case where direct com- 
parisons were made and brought out two general facts: 


1. That complete continuity of lines of beams can be ob- 
tained in welded construction; whereas it is well known that 
this cannot be done in riveted construction. 

2. That in a welded building, it will be possible to make 
every joint develop full strength of the main - members; 
whereas in a riveted building, many joints are weaker than 
the members due to the weakening effects of the rivet holes 
and the weakness of steel angles which have to be used for 
transmitting tension between two members at right angles to 
each other. 











How the Author’s Firm Advertised Arc Welding During a Recent 
Pageant. 


It was proved that a welded plate girder was 50 per cent 
stronger than the riveted girder of relative depth, length and 
weight. 

A description of the building welded last winter at Sharon, 
Pa., for the Westinghouse Electric & Manufacturing Com- 
pany will be of interest. 

The building is 70’x220° in plan and 80’ high, with five 
stories and mezzanine, but no basement. Its construction 
comprises the welded steel skeleton, splined wood floors and 
8” brick walls carried by the steel. Columns divide the plan 
into 33 panels 20’x23’. The floor live load is 200 Ibs. per 
sq. ft. for girders and columns, but 300 Ibs. for beams to 
allow for special concentrations and suddenly applied loads. 
The working stress for bending in beams and girders is 
18,000 Ibs. per sq. in. The same base stress was used in 
proportioning the columns, with reduction for length, 

R 
18,000 — 80 — 
L 

The American Bridge Company assigned one of its fabri- 
cating shops at Ambridge exclusively to the shop welding 
on this job and installed there Westinghouse welding equip- 
ment to serve sixteen welders. As much as possible of the 
welding was handled in the shop. Shop welding included all 
assembling of built-up columns and girders, welding of out- 
rigger lintels to beams and welding of seat angles to columns. 
All beams and girders were milled to length in order to 
facilitate field welding by providing predetermined end clear- 
ances. All columns were milled to bear. 


Two holes were punched in the bottom flange at each end 
of every beam or girder for erection bolts; corresponding 
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holes were punched in seat angles. Likewise fou, 

were punched near the bottom of every column (ex ' 
bottom tier), corresponding to holes in splice plates 

to the column below. The erection bolts enabled the . 

to proceed in the usual manner, except more wire ; 

used to hold members in position than ordinarily. 

The welders, who numbered not more than sixtee, 
one time, did most of their work from small, portab| 
folds slung from the girders. Each welder had an ; 
welding cable extending from his electrode holder to ¢} 
ing machinery housed on the ground floor. No helper 
employed; the welders moved their own scaffolds, cab. 
electrodes. The field welding machinery consisted 
Westinghouse motor-generators, nine single-operator 
200 amp. rating and one multiple-operator unit of 1.000 
rating with resistance boxes to serve seven welders. 

All welding operators employed on shop and field 
received special training in the Westinghouse welding 
before working on the job. Several of those select: 
training were dropped without being used on actual 
struction. Of those found dependable, the most expert 
used on the most difficult joints. Great care was giv 
close supervision and systematic inspection of welds 
occasional welds which were considered doubtful were « 
and done again. 

Some useful information was obtained from 
specimens prepared by the Nebraska & Iowa Steel Tan! 
and ourselves and broken by Mr. Pflaster, of the Unio: 
cific Laboratories, in their 100,000 Ib. machine. Th: 
specimen is four pieces of plate which were original! 
plates 6x%4x12” welded. This piece was welded by th 
braska & Iowa Steel Tank Co. for me, after their Mr. G 
had told me of one of his experiences in selling wv 
tanks, in competition with riveted work. He made a pi 
described and had a shear cut made across both end 
expose the section of the weld. His customer turned 
piece over and over, examining the section closely. Fi: 
he said, “You never welded this; you just ran a bead to; 
bottom on a flat plate.” After Mr. George had a piece w 
for me, I took it to our shop and sheared it into four pi 
across the weld. It seemed to me that the shear cut 
scured the section of the weld, so I had two of them pla 
on both edges. The union of the weld metal and base me: 
is almost perfect and seems to almost form continuous 4): 

The second specimen is of 244x}” flats welded with a 
weld. This specimen was made to%show Mr. Brayton, bridge 
engineer of the Union Pacific R.)R,, the operation of ow 
Westinghouse machine. After weldijig, we decided to 
the strength of the weld. We adjourned. to the U. P. R 
testing laboratories and their Mr. “Pflaster pulled the pi 
for us. The break is about 5” from the weld. It was 
perfect cup break. The breaking’ load was 56,500 Ibs 
practically 60,000 Ibs. per sq. in. elongation, 28%. 

At the same time, we broke specimen No. 3. This is 
%” ® rod pointed and welded top and bottom to a 4” beam 
The top weld broke loose from the beam at 25,250 lbs., or 
other words, the rod was being stressed to about 56,000 | 
per sq. in. when the weld let loose. 

At a later date we prepared three other specimens and had 
them broken in the testing machine. Briefly, these are 
2x%%” flat bar with weld ground flush. This weld pulled i 
two at 40,370 Ibs., equal to 53,827 Ibs. sq. in. Elastic lim" 
29,000 Ibs. 

(5) Two 14x” flats welded in the plane of the web 
a 4” channel. The weld pulled loose at 32,780 Ibs., equal! ' 
unit stress of 49,170 Ib. sq. in., elastic limit, 24,000 Ibs. 

(6) This specimen was devised to give further test |'! 
No. 3. Two %” ® rods were butt welded top and bottom 
in line with the web of a 4” beam. The first break can 
in the rod 4%” from the weld at 22,920 Ibs., of 52,100 !b: | 
per sq. in. Examination of the break discloses flaws in th 


some 








terial. In fact, the fibre shows the rod to be not steel but 

_ although we bought it for steel. We then put the piece 

ck into the machine and made another pull. The short 

ce on the side where the first break occurred pulled out of 

collar weld at 23,530 Ibs., or 53,300 lbs. sq. in. To make 

ire that the rod was the same above and below the beam, 

put the beam into a vise, sawed the rod in half and after 

much pounding, which bent the rod about 300° from a straight 
line, we broke off the top. It also proved to be iron. 

May I ask you to note that all these breaks which oc- 
curred in welds were at stresses well beyond any safe load 
stresses ever used in designing. 

I might also add that the weld rods used in preparing the 
test pieces were ordinary commercial rods. The rods which 
we are now using in our fabricating shop are much higher 
strength and quality, especially manufactured for structural 
welding. 

For two years we have been welding all sorts of-railings, 
gratings, stairwork, etc., with entire success. The work is 
stronger, lighter, more graceful, more proof against rusting in 
the joints. 

In our structural shop we weld plate work and such work 
as double angle lintels, channels with angles on the back 
and beams with plates attached to the bottom. 

You doubtless wish to ask me, “How do you know the 
welds will hold?” The tests which I have described indicate 
that good welds can be obtained, but it is also possible to 
test such structural pieces as I have described in a thoroughly 
satisfactory manner. There are two generally accepted meth- 
ods of testing welds: by pressure, or hammering the welds, 
or, in the case of pressure vessels, by both. In our own case, 
our instructions are, “Treat them rough; slam them around; 
sledge the welds; make them break in the shop if they are 
going to break.” 





WELDING IN FRANK WIGGINS TRADE 
SCHOOL, LOS ANGELES 

Every visitor to the Pacific Coast from anywhere east of 
the Rocky Mountains has remarked upon the size, beauty and 
evident completeness of the educational equipment provided 
for the training of the youth of this far western portion of 
the United States. School structures of architectural artistry 
and magnificent proportions are found throughout the Pacific 
Coast region. Just as an instance of what she is doing to 
provide not only mental but manual training for her young 
people is the recent opening of the Frank Wiggins Trade 
School. This magnificent building, erected by the City of 
Los Angeles at a cost of approximately $1,500,000, is designed 
for the training, not only in the elementary principles but 
in the advanced practices, of some forty trades and handi- 
crafts. Many of these classes in manual training have been 
in existence in the Los Angeles schools for a number of 
years and already possess fairly..good equipment. Others 
are at present in the formative stage, but are acquiring the 
necessary equipment just as rapidly ‘as possible. 

Notable among these latter is the welding department. 
This is one of the more recent of the trade schools to have 
been included in the scope of instruction intended at the trade 
school and has been in existence only since last February. 
It has both day and night classes, the former for boys just 
beginning to learn welding and the latter for more advanced 
students who desire to perfect what they already know about 
the trade. The school is under the direction of James W. 
McCartney, who devotes the most of his time to teaching 
the day classes, while the’ evening classes are in charge of 
Daniel G. Davies. 

At the present time the equipment of the school is entirely 
of the oxy-acetylene type, although. it is intended to add 
equipment for electric welding in the near future. 

The institution of this school has a large interest for Los 
Angeles because of the rapid advance in welding which has 
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taken place within the last few years, and because in Southern 
California in particular, what with its vast number of auto- 
mobiles and its vast oil development, opportunities for com- 
petent welders are increasing by leaps and bounds. Automo- 
bile work, pipe welding, pipe repair work, tank building, 
refinery construction, mannfacturing of various kinds, and 
latterly experiments in welded steel construction, afford the 
assurance that the future for expert welders is an alluring 
one. 

The instruction work in the Frank Wiggins school is very’ 
similar to that conducted in the largest shops and manufac- 
turing plants. The course outlined for beginners is expected 
to cover six months’ work of four hours daily in the shop. 
In addition to teaching the use of the torch, the course in- 








Frank Wiggins Trade School. 


cludes expansion and contraction of metals, laying out work, 
figuring angles and making bends. The student is made ac- 
quainted with the properties of different metals, given train- 
ing in general repair work and also is given instruction in 
related mathematics. It is presumed that the beginner at the 
expiration of his six months’ intensive training will be able 
to go out on the job equipped to earn good wages while 
perfecting himself in the more advanced operations in the 
trade in actual work. a 

The foregoing outlines briefly the scope of the designed 
training for the day classes, while the evening classes are 
reserved for the more experienced men who desire to avail 
themselves of the facilities of the school to perfect their 
knowldge of special kinds of welding operations. 





PREST-O-LITE CO. SELLS BATTERY 
BUSINESS : 

The Prest-O-Lite Co. announces the sale of the storage 
battery branch of its business to a new company, Prest-O- 
Lite Storage Battery Corporation. The entire capital stock of 
the purchasing company is owned by the Automotive Battery 
Corporation of New York. That portion of the Indianapolis 
plant of the Prest-O-Lite Co., Inc., used for the manufac- 
ture of storage batteries, has been leased to the new com- 
pany. 

The Prest-O-Lite Co., Inc., while discontinuing the battery 
branch of its business, will continue the manufacture and 
sale of acetylene gas for use in the oxy-acetylene process of 
welding and cutting metals, automobile lighting, lead burn- 
ing, etc. These operations have, in the past, constituted the 
major portion of its activities. In addition to continuing its 
acetylene business, involving the operation of thirty-two acet- 
ylene plants located in industrial centers throughout the 
country, the Prest-O-Lite Co., Inec., will continue operation 
of that portion of its Indianapolis plant devoted to the manu- 
facture of gas cylinders, acetylene generators and other ap- 
paratus. 
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Thermit Welding Practice Improved 


New Methods of Design and Procedure Reduce Amount 
of ‘Materials Used and Improve Quality of the Weld 


N THE steel mill, where it often used to be more econ- 

omical to replace a broken part, the Thermit welding 
process has now become so economical that Thermit welding 
reclamation departments are being organized in plant after 
plant, and one plant alone of an important steel company 
employes a large force of men for this work, using almost 
100,000 pounds of Thermit per year and is making very large 
savings. The work is done on all iron and steel sections, 
including table rolls, rolling mill housings, blooming engine 








the lining lasts for only four or five reactions. Th, 
methods have made this crucible problem much less im; 
because in the big welds where two or more crucibles 
used, only one is now necessary, and, where one larg: 
cible was previously used, a much smaller one can n 
used, the smaller one costing less in the first cost and 
less per reaction because of its longer life. 

The great saving possible in the new method ove: 
old can be readily appreciated by comparing a typical | 





Twenty-six-Inch Diameter Blooming Mill Shaft Welded in 48 Hours With Thermit. 


parts, crankshafts, connecting rods, charging peels, etc. A 
great deal of work is also done, by the use of a special Thermit 
designated as wobbler Thermit in replacing the wear on 
wobblers, and the metal can be so accurately added as to 
require no machining and is so hard as to be just barely 
machineable and resists wear indefinitely. 

The new improved method of making the Thermit weld 
developed and patented after a very extensive research and 
which has been in use during the past year is an important 
economic factor in reclamation work. This new design en- 
ables a Thermit weld to be made with less than half the 
amount of Thermit previously required and this, in turn, 
permits the use of smaller mold boxes, less molding material, 
quicker ramming of molds, less labor, and smaller crucibles. 
The change in the crucible cost is an important item when 
it is realized that a crucible to contain a steel of over 5000 
degrees fahrenheit must be very carefully made and because 
most of the refractories dissolve to some extent in steel at this 
temperature, the highest grade, dead burned magnesite must 
be used. A crucible lining of this magnesite lasts in the case 
of small crucibles for forty or fifty reactions, but in the 
case of large crucibles holding 600 or 700 Ibs. of Thermit, 











New Method of Making the Th it 
A = Sema of ieee Used. 








\ | ay, 1927 


mit welding operation on an 8 inch diameter shaft as 
carried out by the two methods :— 


Old Method New Method 


Pounds of Thermit required... 155 65 

Width of Thermit steel collar... ¥” 4” 
Thickness of Thermit steel collar... 15%” %" 
Diameter of RiG@f..-........:---.-.-<.-..-.- 4” 2” 


The difference.in the final costs, which involve the cost of 
the Thermit, the crucibles and the pounds of wax required 
in making the mold, shows a saving of approximately 60 
percent by the new method. This percentage does not in- 
clude the items of the smaller amount of molding material 
used, less labor required and the time saved. 

















Four Pods Built Up With Thermit Before Machining—During 1926, One 

Steel Mill Report ed That Over 200,000 Tons of Steel Were Rolled, 

With a Pinion of This Description on Which New Ends Were Welded 
by the Thermit Process. 


The Thermit process in its present and highly efficient 
stage of development offers convincing proof of the great 
saving possible in reclaiming broken steel mill parts involving 
heavy sections, and the importance of organizing a reclamation 
department in the steel mills cannot be denied recognition. 





INTERNATIONAL ACETYLENE ASSOCIATION 
INVITED TO ATTEND BRUSSELS CONGRESS 


In agreement with the decisions taken by previous con- 
gresses, together with those taken by the Permanent Interna- 
tional Committee, appointed by the Eighth Congress, held in 
Paris in December, 1923, the Ninth Industrial Acetylene and 
Welding and Allied Industries Congress will be held in Brus- 
sels, Belgium, July 5 to 8, 1927. 

The work of the congress will be distributed among four 
sections, as follows: 

Calcium Carbide 

A.—International investigation as to production, consumption, 
imports and exports of calcium carbide. 

B.—Manufacture of calcium carbide—National and Interna- 
tional Standards—Analysis and yield measurements of 
calcium carbide—Packing and transportation.—Regula- 
tions. 

C.—Chemical derivatives of calcium carbide and acetylene such 
as: cyanamide, aldehyde, acetic acid, acetone, chlorine de- 
rivates, etc. 

Oxygen and Fuel Gases 

A.—International investigation as to production, consumption, 
imports and exports of oxygen and fuel gases. 

B.—Technical problems concerning manufacturing, storing and 
use of oxygen and fuel gases. 

C.—Technical problems concerning equipment and fittings, 
cylinders, reducing valves, valves, cocks, etc. 

D.—Standardization.—Transportation.—Regulations. 
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Acetylene 

A.—Technical problems in connection with acetylene generat- 
ing plants. 

B.—Purification of acetylene. 

C.—Acetylene installations. 

D.—Dissolved acetylene. 

E.—Acetylene lighting—Stationary lighting.—Portable light- 
ing.—Signal lamps, etc. 

F.—Acetylene ‘heating. 

G.—Acetylene in connection with motive power. 

H.—Sundry applications.—Regulations.—-Standardization. 

Welding 

A.—Welding plants.—Blowpipes——Equipment and accessories. 

B.—Weldability of metals and alloys.—Filling metals and 
fluxes. 

C.—Welding methods.—Execution of welds.—The welding of 
various metals.—Metallography.—Weld testing methods. 

D.—The application of welding—construction and repair work. 

E.—Metal cutting. 

F.—Electric welding and cutting. 

G.—Teaching and training. 

H.—General regulations.—Health regulations.—Safety. 

The provisional program of proceedings is as follows: 

July 5, 1927 
Morning.—9:30—Inaugural meeting of the Congress.—Or- 
ganization of the sections.—Adjustment of the program 
proceedings. 
Afternoon.—2 :30—Meeting of the first section—Calcium car- 
bide. 
3:30—Meeting of the second section—Oxygen. 
5:00—General meeting. 
July 6, 1927 
Morning.—9 :00— Meeting of the third section—Acetylene. 
10:30—Meeting of the fourth section—Autogenous welding. 
Afternoon.—2:30—Meeting of the third section—Acetylene. 
3:30—Meeting of the fourth section—Autogenous welding. 
5:00—General meeting. 
July 7, 1927 
Morning.—9 :00—Continuation of section work. 
11:00—General meeting—Reports, resolutions, etc. 
Afternoon.—2:30—General meeting—Discussion of reports. 
Closing meeting. 
8:00 P. M.—Banquet. 
July 8, 1927 
Inspection trip—vVisit to the City of Ghent and the electric 
power station of Flanders. 

The secretary general of the Congress, in a recent letter, has 
tendered the following invitation to the International Acetylene 
Association: 

International Acetylene Association, 
30 East 42nd Street, 

New York, N. Y. 

Gentlemen: 

We have the honor to invite you to take part in the Ninth 
International Congress of Acetylene, Autogenous Welding and 
Allied Industries, which will take place in Brussels on the 
5th, 6th, 7th and 8th of July, 1927, in accordance with the 
program attached. 

We beg to request your kind and special assistance in send- 
ing out in your country to organizations, firms and individuals, 
whom you think would be interested, information about the 
Congress. We shall be glad to provide you with copies of the 
program, translated into your language. 

Special circumstances make it necessary for us to ask you to 
reply to us as soon as possible. 

We get you to excuse us for asking for your assistance, 
but thank you in advance for the consideration with which we 
are assured you will receive our proposition. 

Very truly yours, 
(Signed) Secretary Gencral. 
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Structural Steel in Machine Design 


The Substitution of Steel Shapes for Cast Iron Brings Economies in Man- 
ufacture Without Sacrificing any Service Qualities in the Finished Product 


By E. E. Dreese* 


(Note—This is the second of a series of articles on Redesign 
Engineering. The third will appear in an early issue—Editor.) 


NE of the most prominent milestones marking modern 

progress’ is the improvement in the use of materials in 
Industry and Commerce. The first railway rails were made 
of wood with, later on, a strip of iron attached to the top. 
Even the wooden rail might have endured longer if there had 
been a satisfactory method of attaching the metal strip to it. 
It was quite common for this strip to come loose and curl up 


5,000 Ibs. 
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Fig 1.—Wooden Beam and Steel Beam of Equal Strength. 














through the floor of the car like an iron snake to the con- 
sternation of the passengers and the exasperation of the oper- 
ators. The present day steel rail is a far cry from its progeni- 
tor and represents years of experience and adaptation. There 
is still trouble with the fastenings, however. It is now in the 
connection between the steel rail and the wooden tie. Steel 
ties are coming in and with steel rails and steel ties the fast- 
ening question will probably subside. 


45,000 Ibs. to cause failure. 45,000 Ibs. to cause failure. 





Fig. 2—Wood and Steel in Shear. 


Wood in Shear—cost 8 cents per linear inch. Steel in Shear—cost 
0.45 cents per linear inch. 


Instead of the railway rail we might follow ship construc- 
tion from the wooden hull wind-jammer era to the present day 
of steel and steam. What a narrative it would make to follow 





*Chief Engineer, Lincoln Electric Company, Cleveland. 


this progress from the romantic and storied past 
less romantic present with its fleets of Leviathans, tru! 
phonies in steel. This evolution in the use of materials 
be exemplified in a thousand ways. Numberless cases 
ways at hand which need only the application of a: 
imagination to grow into an absorbing story of prog: 
the use of materials with a multitude of ramificatio: 
to the very roots of industry. If we consider such se: 
prosaic things as railway cars, both freight and pas; 
metal “woodwork” window sills, pipe and pipe lines, | 
trolley and light poles, fences, animal shelters, or 
countless others we get a glimpse of what we may cal! 
lution in construction.” 

One phase of this evolution consists in utilizing th 
rials of fabrication in the places which properly be! 
them because of cost and physical properties. Another 
has to do with methods of fastening the various materi: 
gether, It has happened that in many cases a material 
wise suited for a particular use could not be used becau 
method of fastening it into place was not satisfactory. A 
consideration is the matter of shape and form. Many | 





Fig. 3—Microphot hs of Cast Iron and Steel. 





in use today have certain shapes for certain reasons. 
reason may be utilitarian or it may be aesthetic, or it ma) 
just custom. 

The reason for the extensive replacement of wood b) 
can easily be understood from a comparison of some o! th: 
physical properties of the two materials. The ultimate fbr 
stress for bending in wood is 5,000 Ibs. per square inch a: 
60,000 in steel—a 12 to 1 advantage in favor of steel. In othe: 
words an 8x8 inch white pine beam spanning 10 feet, wi! 
carry a uniform load of 5,000 Ibs. The beam has a sectio 
of 64 square inches, deflects 0.6 inch at the center and cos'- 
about $7.70. A steel beam to carry the same load has a s: 
tion of 2.87 square inches, deflects 0.3 inch and costs $2.5 
The deflection of the wooden beam is too great to carr) 
plastered ceiling while the deflection of the steel beam | 
isfactory for that purpose. 

In shear, wood has an ultimate fibre stress of 550 |bs 
square inch, while steel has an ultimate of 45,000 |bs 
square inch and thus in shear, steel is 82 times as strong 4 
wood. If we consider now a shearing load and have arnv«’ 
at the point where a selection of material to take this load 
to be made we are faced with the following situation. Say ¢ 
section of 82 square inches of wood is required to carry ¢| 
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aring load. This section of wood will cost about 8 cents 
oer linear inch. This 82 square inch wood section can be 
replaced by 1 square inch of steel and obtain the same 

rength. This section of steel costs about 0.45 cents per 
tinear inch. This is an 18 to 1 advantage in cost in favor of 
-teel in shear. In industry and commerce where strength and 
cost are ever present considerations such economies in space 
and cost will assert themselves with overpowering force. The 
evolution in the use of material is proof of this. 

[he replacement of wood by steel is not the only place, how- 
ever, where changes in material are taking place. Recently 
another movement has started which will rival ‘the foregoing 
if not surpass it. This is the displacement of cast iron by steel. 
Steel is displacing cast iron for the same reason that it has 
displaced wood to a growing extent—the physical properties 
of steel are such that it is better adapted to construction and 
manufacture than is cast iron. 

The two microphotographs shown in Fig. 3 show the essen- 
tial difference between cast iron and steel as far as structure 
is concerned. Both steel and cast iron contain carbon. The 
essential difference is that in the case of cast iron the carbon 
is collected together or segregated into curved plate-like shapes 
distributed through the mass of the piece while in steel the 
carbon is chemically combined with the iron and improves its 
strength. This segregation of carbon in cast iron is clearly 
shown in the photograph (magnified 100 times). These carbon 
plates are weak and break up the continuity of the metallic 
structure. As far as the strength of the cast iron is concerned, 
these carbon plates might just as well be holes in the material. 
In the steel shown the carbon in chemical combination with 
the iron is found in the boundaries of the crystals. Now, this 
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Cost—34 cents. Cost—15 cents. 
Compression—1.6 thousandths in. Compression—.6 thousandths in. 


Fig. 4—Cast Iron and Steel in Compression. 


boundary material, unlike the carbon plates in cast iron, is so 
strong that when a rupture starts in steel this boundary mate- 
rial is intact long after the crystals themselves have ruptured. 
This carbon-iron- mixture forms a cement tougher than the 
aggregate or crystals of pure iron. 


The question logically arises then—why is cast iron used at 
all if steel is a better material. Let us examine the reasons as 
we enumerate them. 


In the first place, the tables of strength of materials show 
that cast iron has a compressive strength of 90,000 lbs. per 
square inch and that steel has about 55,000 Ibs. per square 
inch. This would seem to show that cast iron is stronger 
than steel im compression. This seeming truth is one of the 
reasons for the use of cast iron, but let us examine it more 
closely and compare the working stresses. Now, the strength 
as given in the tables is the ultimate stress which causes fail- 
ure. Of course, we do not intend to use our material at the 
breaking point. We wish to use it at the working point or as 
engineers say at the “working stress.” Now this working 
stress is arrived at by dividing the ultimate strength by a 
number called the “Factor of Safety.” Sound engineering 
practice stipulates the following safety factors for cast iron 
and structural steel:* 


"See Elements of Machine Design by Leutwiler. 


Safety Factors 
Kind of Load 


Material Steady Varying Shock 
CE SW cinco... into Oa 10 20 
Structural Steel -.............. i Pate Me oy 6 10 


Now let us divide the compressive strengths by the various 
factors of safety and set the results down in tabular form as 
working stresses. 

Compressive Working Stresses in Lbs. Per Square Inch 

Kind of Load 

Material Steady Varying Shock 
Cast Iron .... "is -.-+--15,000 9,000 4,500 
Structural Steel easvwnilicegin Sania 13,750 9,160 5,500 

Thus when we get to the working stresses the supposed 
superiority of cast iron over steel has disappeared in those 





Fig. 5—Steel and Cast Iron Beams of Identical pee. 
Steel Equal Section Cast 

Sag—1i inch. 

Cost—2.5 cents. 


Sag—2.56 a 
Cost—-6 cents. 


cases where the load is not steady which includes most appli- 
cations in machine design. 

Now let us consider the relative costs of the two materials 
as compression members—-let us choose the case of a varying 
load, because steady loads seldom occur in machine practice. 
Suppose we wish a hlock to take 100,000 lbs. of compression 
and to be 2 inches thick. The cast iron block will have an 
area of 100,000 or 11.1 square inches. 


9,000 
It will cost 34 cents at 6 cents per Ib. A steel block to take 
the same load will have an area practically the same. It will 
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Fig. 6—Sections of Equal Vertical Stiffness 
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Cast fron Steel Steel Steel 
Skrunken Shrunken Shrunken Width 
Width Height and Height 
Fercent Percent Percent Percent 
ae Care 100 100 1 00 
Li... eee 100 40 3 79 
Working Strength. 100 240 320 296 
Cost ..«.. o/s? ae 16 30 26 


cost 15 cents at .025 cents per Ib. but this is not all. The cast 
iron block of slightly greater section and greater weight 
will “give” over twice as much as the steel block. 

Thus we save by using steel for compression 56 per cent 
of the material cost with less than half the deflection at ap- 
proximately the same weight and volume. 


A second supposed advantage of cast iron over ‘aeét is that 
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cast iron is thought to be stiffer than steel. To an engineer 
the moduli of elasticity tell the story. The moduli are num- 
bers which show the relative stiffness of materials. The 
modulus for steel is 30,000,000 and for cast iron is only 12,- 
000,000 or steel is two and one-half times as stiff as cast iron. 
Translated into non-technical language this means that if a 
steel beam carrying a load and sagging a certain amount were 
changed to cast iron of the same dimensions, the sag of the 
cast iron beam would be two and one-half times as great. 
That is, it would sag two and one-half times as much pro- 
vided it didn’t break because of its lesser strength. 





Fig. 7—The Cross Section of the Cast Iron Arm and of the Standard 
Steel Channel Which Replaced It are Shown Below 


Therefore, if we should replace a cast iron section in bend- 
ing by an equal section of steel, we would find that the sag or 
deflection would be reduced by 60 per cent and the cost by 
60 per cent also. 

Ordinarily, however, the designer would wish to take ad- 
vantage of the superior strength and stiffness of the steel and 








Fig. 8. 
Cast Iron Arm 
Weight—100% Weight—74% 
Stiffness—100% Stiffness—154% 
Ultimate Strength—100% Ultimate Strength—109% 
Wor Strength—100% Working Strength—180% 
Cost—100% Cost—30% 


thereby effect even greater reduction, in the cost than the 60 
per cent given above. 





Tensile Strengths 
Cast Iron Steel 
Ultimate . Strength 15,000 55,000 
Factors of Safety 10 6 





Pf GE Se 1,500 
Modulus of Elasticity... 12,000,000 


Analysis of these figures shows that in tension the 4 
working stress of steel is about 6 times the allowab). 
stress for cast iron. This means that where strengt) ; 
is the only consideration, the section of cast iron ma 
placed by 16.6 per cent of that section in steel. Now 
iron costs 6 cents per Ib. and steel costs 2.5 cents p. 
42 per cent of the cast iron cost, the relative cost of ; 
cast iron for equal working strength in tension is 


42 X 16.6 or 7% of cast iron cost. 

Great care must be exercised at this point becaus. 
steel is 6 times as strong as cast iron in tension, it is 
times as stiff. This mean that we must know in the 
ment of cast iron in tension, whether we wish the st. 
as strong as cast iron or as stiff as cast iron. Mistak: 
replacement have been made in the past which und 
gave rise to the erroneous idea that cast iron was stiff 
steel. It is quite obvious that if a section in tensio: 
down to 16.6 per cent when steel is substituted, that ¢! 
per cent steel will not be as stiff as the 100 per cent 
iron, but instead 40 per cent of steel will be as stiff 


per cent cast iron. 
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Fig. 9. 





In the replacement of cast iron by steel in a part subjected 
to bending we must take account of not only the relative orcas 
of the sections of cast iron and steel but we must also take 
account of the shapes of the selections. It is common knowledge 
that a board is stronger and stiffer if bent edgewise than 1! 
bent flatwise. Strength and stiffness in bending are obtained 
by keeping the material of the section as far from the cente: 
as possible. The I-beams and channels are ideal illustrations 
of this principle because their great strength and stiffness are 
due to the material in the flanges located at a distance from 
the center of the section. In changing from cast iron to stee! 
in bending the effect of shape of section must, of course, 
taken into consideration. The illustrations in Fig. 6 show 
various ways of replacing a cast iron part by steel. Here th: 
effects of changing the vertical and horizontal dimensions 
separately may be seen. In order to be able to draw general 
conclusions as set down below the separate sketches, it was 
assumed that when the horizontal dimensions (for instance) 
were changed that alJ horizontal dimensions were shrunk 1 
the same proportion—this includes clearances and thickness 
of material in that particular direction. The same assumption 
was made in the other case. 
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The important conclusion to be drawn from this figure is 
that since steel is 2.5 times as stiff as cast iron it does not 
follow necessarily that we can divide the weight of cast iron 
hy 2.5 to get the weight of steel. This can be done only in 
case the dimensions in the direction of bending are substan- 
tially unchanged or increased. In many cases, too, the most 
available steel section will give a different strength or stiff- 
ness than we get in the ideal cases considered in Fig. 7. 

An example of this has recently occurred in the replacement 
of cast iron by steel in a motor end bracket. The cast iron 
bracket is shown in Fig. 7. The arms of this bracket are 
subjected to bending and compared on the basis of the ideal 
sections in Fig. 6. The results are shown in Fig. 8. 


EQUAL TENSION EQUAL TENSION 





STEEL = 
c CAST IRON 
cast ton cas. coar Not 
; ' ’ ’ 
SECTIONS FOR EQUAL STRENGTH SECTIONS FOR EQUAL STIFFNESS 
Fig. 10. 


For equal working strength in tension replace cast iron section by 
16.6% of that section in steel. 


For equal stiffness or deflection in tension replace cast iron by 40% 
of that section in steel. 


In this case, then, we have made a substitution of material 
which saves us not only 60 per cent in cost pound for pound 
but we have actually been able to use 26 per cent less pounds 
of the cheaper material. This means that for 30 per cent of 
the cost of the cast iron arm we get a steel arm which has 54 
per cent more stiffness and 9 per cent more ultimate strength. 
If we consider the allowable working stresses for the two 
arms instead of the ultimate stresses we find the steel arm 
to be 80 per cent stronger than the cast iron arm. The com- 
pleted steel bracket is shown in Fig. 9. 

This illustration had to do with stiffness in bending. Sup- 
pose we consider the stiffness in compression under conditions 
as shown in Fig. 4. By computation of the compression of 
the two pieces we see that the cast iron block 2 inches thick 
is compressed 1.5 thousandths of an inch, while the steel block 
is compressed only .6 thousandths. When it is seen that the 
deflection of cast iron is more than twice that of steel with 
the steel working at the same stress and costing less than half 
as much as cast iron, we can see that on the question of stiff- 
ness cast iron is hopelessly outclassed. 


In this connection we should inquire into the relative prop- 
erties of cast iron and steel in tension. Steel has an ultimate 
strength of 55,000 Ibs. per square inch in tension while cast 
iron is good only for 15,000 Ibs. per square inch. These are 
ultimate or rupturing stresses. To arrive at the working 
stresses we should apply the factors of safety as we did in 
the illustration of compression stresses. 


Casting seems to enjoy a preference as a method of con- 
struction where the parts are of involved and of intricate 
shape. The greatest economies are realized if we can replace 
cast iron by standard structural steel which costs about 2.5 
cents per pound. The question arises as to the methods of 
replacing the odd and intricate shapes of casting by the more 
or less standardized shapes of structural steel. The “open 
sesame” is the electric weld and certain simple tools and fix- 
tures to convert the standard structural shapes into other 
forms. If a casting is studied it will usually be found to con- 
sist of parts that are very little different from standard struc- 
tural shapes. Im many other cases where there is nothing in 
the casting that suggests a steel shape, steel may be substi- 


tuted by modifying the general shape or appearance of the 
part. 


This study and analysis of casting shapes yields to the same 


treatment that any other problem yields to. If any problem 
is broken into its parts, and the parts studied and valued the 
problem will be solved. Absence of this mental process is the 
greatest single handicap in realizing the economies of steel 
construction over cast iron. It is a fundamental fact that 
the elementary parts of a casting of whatever shape are little, 
if any, different from the standard structural shapes. 
Consider, as an example, the motor frame shown in the il- 
lustration, Fig. 1fa. At first glance, perhaps, there is noth- 
ing in the casting that suggests a structural shape. Analysis 


























Fig. lia. Fig. lib. 
Cast Frame Steel Frame 
Weight, 589 Ibs. Weight, 370 lbs. 
ee $23.60 Material cost... .cssescssees $10.90 
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of the casting shape discloses that it consists essentially of two 


rings joined together by cross ties and supported by feet cast 
integral with the frame. 


Now, examine the steel frame that replaces it in Fig. 11b. 
Here we see the elements of the frame more clearly. The 
rings are formed of ordinary structural angle rolled to form 
a ring and the gap welded. The cross ties are simply pieces 


_of steel flat stock cut to length and welded into the frame 


rings. The feet are also fashioned from flat stock. Vhe radius 
of the foot where it fits on the frame ring is punched. The 
actual costs excluding the lamination which is the same in 


each case and not a part of the casting are shown below the 
illustrations. 

















Figure 12. 
Cast fron Steel 
Weight, 25 Ibs. Weight, 12.6 Iba. 
Cost of material....... ....$1.84 Cost of material............. $0.37 
LADOP. ..ocwc areb omy ha ae om oon Al 
Tetal sacoopiies ee «- $0.78 


The saving is $11.72 or 45 per cent in cost and 219 tbs. or 
37 per cent in weight. 

In the case of the steel frame the labor cost, $3.20, includes 
all the operations of cutting the material, rolling the rings, 
and welding the whole together as shown in the iflustration. 
The reduction in weight of 37 per cent of the weight of the 
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frame is also a saving of 10 per cent of the total weight of the 
motor and affects freight charges exactly as much as a 10 
per cent reduction in freight rates. 

The item of breakage is one that is sometimes not consid- 
ered. In a factory where this breakage item is below normal 
over a period of time $35,000 worth of castings were used. Of 
this amount there was a loss of $944 worth of castings broken 
during processing, carrying with it a loss of $300 in lost labor. 
The total loss of $1,244 amounts to 3.5 per cent of the value 
of the castings. 

On this particular replacement of cast iron by steel, it is 
interesting to compare the initial costs necessary to put this 
series of frames into production. “Series” as here used means 
all the frames of the same diameter but various lengths. In 
the present case there are five frames in the series. These 
costs are tabulated below. 





Cast Iron 
Palate igers . csv ddAencsesee $1,400 Rolling Fixture.............. $200 
og erry ikh 126 
POOR cevcwss chcceasrsowce $1,400 eo Se = 70 
| Ra $395 


As another example of welded steel construction consider 
the cast iron truck wheel, shown in Fig. 12. It seems a sim- 
ple problem to replace this cast iron wheel by steel. As it is, 
a natural solution would seem to be to wind up a piece of flat 
stock in the form of a circle and weld spokes from this rim 
to a piece of pipe used at a hub. But there is an additional 
requirement in this case. This requirement is that the wheel 
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Fig. 13. ‘ 
must be very stiff in the rim and not develop flat spots be- 
tween the spokes. This requirement was met by rolling up a 
standard T bar for the rim and welding the spokes to the web 
of this T bar. The hub is made of a length of steel pipe. 

Instead of the examples cited, any one of a myriad might 
have been used. A brief list of examples where welded steel 
is displacing cast iron is: 

Machine Bases and Platforms. 

Motor and Generator Frames and End Brackets. 

Base Rails. 


Bearing Pedestals. 

Jigs and Fixtures. 

Fans and Blowers. 

Wheels. 

Machinery Frames. 

Ship Fittings. 

Link Mechanisms, 

The design process by which these savings ar, 
somewhat as follows: 


1. A study is made of the casting and it is definite! 
just what the casting does in the machine and th: 
ments it must meet. Once this is done, it is s 
decide whether or not a suggested change i: 
shape in changing to steel is allowable. 


2. The casting is analyzed into its parts and thes 
placed by steel shapes. As has been previously s: 
parts of a casting are usually the same as the e! 
structural shapes:in steel. If the point of view 
vated of looking at a casting as an assembly 
rather than as a composite whole this analysis 
comes naturally whenever a new casting present 
It is a simple psychological process which any 
can pick up after a few trials. 

3. It sometimes occurs that all parts of a particular 
can be replaced by standard structural steel, exce; 
detail which is necessarily of peculiar shape 
event, the rolling or bending fixture will take car: 
of these cases by changing the form of a standar 
shape to make it conform to the necessities of th¢ 
The rolling of the straight angle steel into a circular 
as shown in Fig. 11b is an éxample of this proces 


4. There may still occur some details which do 

susceptible to the rolling or bending processes. 
cases (which are very rare) recourse must be ma 
cast or a pressed steel part. If in an extreme « 
one which seldom occurs 90% of a cast iron part 
changed to structural steel and 10% to cast steel, t 
still a saving which is very much worth while. 

_ Electric arc welding is the master key to the domain o! 

construction. The questions naturally arise—what is 

ing, what does it cost, and how strong are the welds 

shall now proceed to answer these questions one by on 

What is welding? Welding is a process of joining met 
by heating the junction until the pieces are in a plastic or flu 
state and then obtaining a union. 

In arc welding, an electric arc is the source of heat. \\! 
an electric circuit is broken an arc always results. This 
is due to incandescent vapor forming at the break. This 
vapor acting as a conductor completes the circuit and has a 
high resistance especially at the junction of the vapor and 
the terminals (called electrodes). The resistance results 1 
considerable heat being released in a very small spac: 
arc welding this arc is arranged to come at the point wher 
the weld is to be made. The heat of the arc melts the piece: 
at the junction and a weld results. As stated above in ' 
electric arc the heat is liberated at the terminals of the 
When the arc is applied to welding this results in a grea 
economy of heating since the heat is developed in the work 
and the heating is extremely localized. There are two pri! 
cipal kinds of are welding electrodes, carbon and metallic 
The difference is that in one case the arc occurs between the 
work and a carbon rod and in the other case between the 
work and a metallic rod. In carbon arc welding a filler ro h 
is necessary if metal is to be added to the weld while 1» ' 
case of metallic arc work the added material is supplied by ‘) 
melting of the metallic terminal. 

Of the two the carbon arc method is essentially a pudd!ins 
process. The molten metal is formed in a pool and is kep' 
molten by playing the arc across its surface until the neces 
sary filling has been completed. Owing to this fact, it 's | 
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oplicable to vertical and overhead welding as is the metallic 
r process. 

e metallic are process is not a puddling process but is a 
» process. As pointed out above, the heat of an elec- 


ae arc occurs principally at the two electrodes or ends of the 
In the case of the metallic arc, one end being the work 
4 heated until it melts which action is practically instantane- 
At the same time, the tip of the metallic welding rod— 
hat is, the other electrode—is melted and a globule of molten 
eal forms. This globule is then carried across the arc and 
deposited in the molten seat waiting for it in the work. The 
word “carried”.is torrect rather than “dropped,” because grav- 
+y does nothing but assist this deposition of metal whén the 
work is flat. The fact that this globule of molten steel will 
be deposited overhead and against the force of gravity is proof 
that the process is one of deposition. Upon this fact depends 
the utility of the metallic arc in overhead welding. 

Arc welding has developed a science and technique of its 
,wn into a discussion of which it is not our purpose to enter 
except in passing. Fundamental principles of arc welding are 
being actively sought in the physics, chemistry and metal- 
lurgy of the process. Besides demanding welds of a superior 
grade—operators and management alike demand speed. Speed 
and ease-of operation as well as quality of weld all demand 
stability of the are. Stability is that quality of an arc that 
describes its steadiness and tractability. Lack of stability 
causes an arc to be “wild.” In this condition the arc sputters 
about and jumps from place to place on the work. A great 
deal of metal is spattered around in globules and the arc is 
often interrupted and needs to be remade. This results in 
loss of production and frays the nerves of the operators. The 
matter of arc stability is largely determined by the character- 
istics of the machine supplying the current to the arc. 

The question sometimes arises as to the advisability of the 
use of rivets in replacing cast iron by steel. Riveted con- 
struction costs more and is less effective than the welded 
joint. 

Rivets work loose if subjected to repeated severe strains 
while in a weld the parts are knit together into one whole. 
Moreover no riveted joint can have 100% strength but usually 
runs from 60% to 85% while welded joints may have strength 
efficiencies of 100% or over. Ofttimes because of the low 
efficiency of riveted joints the members connected have to be 
extravagantly designed in order to stand the reduction in 
strength at the joint. None of this is necessary with welded 
joints. 

When the designer considers welding one of his first ques- 
tions is—how strong are welds. The latest figures on the 
strength of welds are gotten from the results of extensive 
tests carried out by the Morgan Engineering Company of 
Alliance, Ohio, together with the Lincoln Electric Company 
of Cleveland, Ohio. They have recently erected a steel build- 
ing using welded construction instead of rivets. 

The tests were conducted primarily to determine the amount 
of weld necessary to replace a rivet. Having such a figure 
they then converted riveted design to welded design. The 
writer has taken the results of the Morgan Engineering Com- 
pany experiments and analyzed them in a different way for 
the purpose of this article. In figure 13 is shown the rupturing 
force per linear inch for various welds. The values given are 
the minimum force required in each case and are for use in 
design work. Generally the rupturing force will be above the 
values given. Fully 90% of the welding in the replacement of 
cast iron by steel will be welds for shearing strength. But 
butt-welds do occur and so the tension figures are included to 
cover this case. The butt or tension weld may be reinforced 
by building up the weld higher than the surface of the ad- 
joining parent metal. In that case the strength may be esti- 
mated by taking the dimension “A” on the curves for the 
thickness of the weld and not for the thickness of the plate as 

the flush-top illustration. These experiments when com- 
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bined with others show that there is a difference in strength if 
the weld is sheared transversely and when sheared longitudin- 
ally. This is shown in Figure 13. 

This superiority of cross shearing to longitudinal shearing 
shows that the welding economy will be greatest if we take 
every possible chance of laying down cross shear welds and 
then lay down enough longitudinal shear weld to get the 
required strength or stiffness. As an example suppose the 
flat piece “A” in the illustration of Figure 14 is to be welded 
to piece “B” as shown. 
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Figure 14. 


Weld Metal Laid Along the Edge “‘C” is About 30% Stronger Than the 
Same Metal Laid Along Edges “E” or “D.” 











It will often occur on production work that the welding is 
a perfectly standard operation, always done in the same way 
and along simple lines. At this point, the automatic arc- 
welder comes into its own. In automatic arc welding, the 
relative motion of the arc and the work is regulated by ma- 
chinery instead of by hand. The speed is considerably greater 
than hand work, but the process is more limited to a stand- 
ardized operation. The automatic arc-welder is to arc weld- 
ing what the sewing machine is to sewing. When the seams 
are long enough and are not of intricate form, the seamstress 
uses the sewing machine and lays her needle and thread away. 
She miay use the needle and thread to hold the pieces in place 
while the sewing machine does its operation. So it is in auto- 
matic welding. The operator lays his hand electrode aside, 
but may use it to tack-weld the pieces to be welded in position 
while the automatic makes the finished joh. 

Such is in brief outline the process by which industry, as 
inexorably as nature, is eliminating the unfit for the more fit. 
If history ever designates a cast iron age it will be the period 
we are just now leaving. The age of steel is here. 


SUMMER COURSE AT CARNEGIE 


With the exception of a few guest instructors and special lec- 
turers, none but members of the regular college teaching staff 
have been appointed to the faculty for the summer courses this 
year at the Carnegie Institute of Technology, according to an 
announcement from the Pittsburgh institution. The guest mem- 
bers of the faculty, it is further announced, will be on duty at 
various periods during the six weeks courses for teachers from 
June 27 to August 5 in the College of Fine Arts. For the eight 
weeks courses from June 13 to August 5 for undergraduates in 
the industrial and engineering courses, only members of the 
regular college faculty have been engaged. 





NOVEL ADVERTISING FOR WELDING SHOP 

An unusual medium of advertising has been adopted by the 
Broadway Metal Weld Company of Denver, Colorado, who have 
broadcasted their selling story from a local radio station once 
a week for six weeks. Since they wanted particularly to reach the 
housewives and the farmers within a radius of 100 miles from 
Denver, they used a small station and broadcasted their program 
between 7 and 8 P. M. Although it has been difficult to trace 
the results, they do know of one big job, obtained through the 
radio programs, which paid the cost of the entire schedule. 
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RESEARCH EMPHASIZED AT ANNUAL 
MEETING OF AMERICAN WELDING SOCIETY 

The two main general topics emphasized in the papers and 
discussions at the annual spring meeting of the American 
Welding Society, held in New York April 27th to 29th, were 
the usefulness of research work to the welding industry and 
the applications of welding to production work. 

The activities of the structural steel welding committee, of 
which M. J. H. Edwards, assistant chief engineer of the 
American Bridge Company is chairman, covered the compila- 
tion of a digest of all of the existing tests data in this field, a 
program of investigation for the collection of fundamental de- 
sign data as to the unit of strength of welds subjected to dif- 
ferent processes for different thicknesses of metal and different 
types of gore the drawing up of welding procedure to be 
followed iti making up these specimens. 

The pressure vessel committee is going ahead with the new 
program on the question of tank and boiler welding. The 
welding wire specifications committee is now engaged in the 
examination of a number of samples of welding wire which 
have been collected from different sources from all parts of 
the country. The committee on welded rail joints has been 
carrying on an extensive program of investigation during the 
past two years, with the object of finding a way to improve 
the seam welded type of joint. 

In the field of production welding an interesting application 
was introduced by Mr. J. A. Deppler, of the Metal & Thermit 
Corporation, Jersey City, N. J. Some of the better known 
types of production welds accomplished by the Thermit Cor- 
poration are rail joints and pipe. Lately, however, experi- 
ments have been made with Thermit welding seams three 
feet long in tanks of 24 inches in diameter, made of two-inch 
thick material. The speaker said that experiments have already 
been carried far enough to indicate that such welds could be 
received without danger and that a heavy tank so constructed 
could be distorted at will. He also pointed out that the re- 
search work of the company has made it possible to accom- 
plish vast improvement in the application of Thermit welding 
to repair work. A development in the resistance welding 
field, which led to considerable saving was described by H. W. 
Tobey of the General Electric Company, Fittsfield, Mass., 
who read a paper on resistance line welding. In the case he 
described many lengths of sheet were welded togther by re- 
sistance line welding machine so that they formed one long 
continuous ribbon. This ribbon was fed into a punch press 
for the production of sheet steel punchings used in trans- 
former cores, and reduced the waste of sheet steel from 35 
per cent to 10 per cent. 

Mr. J. F. Lincoln, vice-president of the Lincoln Electric 
Company, Cleveland, touched upon a field of application for 
arc welding, which so far has been cultivated te a very limited 
extent, but which has great possibilities for the future, that is, 
the substitution of welded steel shapes for iron castings in 
the production of machinery bases, etc. The advantages of 
steel over cast iron were explained in detail and the necessity 
for complete change of design of the structure in most cases 
was emphasized. 

Mr. C. J. Holslag of the Electric Arc Cutting & Welding 
Company, Newark, N. J., described the construction of a 
welded house having a steel frame instead of a wood frame. 
It was pointed out in this paper that there is an enormous 
amount of work possible for welding in the domain of small 
steel structures. 

Mr. M. F. Bayer, of the Simmons Company, Kenosha, Wis., 
described the production of metal furniture at their plant, 
using the oxy-acetylene process. In the welding of tin steel 
tubes and channels, a special bronze filler rod is used, and the 
process proves to be admirably adapted to the production of 
high-grade steel furniture. 

Mr. F. E. Kline outlined the use of oxy-acetylene welding in 


the manufacture of aluminum automobile bodies in ; 
Arrow plant. He placed special emphasis on the ;, 
of using a high-grade flux. 

The production welding of aluminum by the 
process has often proved unsatisfactory on acco) 
tendency of the aluminum to stick to the copper 
Considerable progress has been made in the deve! 
electrode tipped with Elkonite metal, which does no: 
tendency to alloy with the aluminum. 

Another interesting feature of production work 
at the meeting was the fabrication of railroad ties {r 
and discarded rails. In one shop, 15,000 ties is the 
annual production from an automatic welding and 
machine which has been developed for this purpo:; 

Reports received from manufacturers in the cour: 
program indicated that considerable progress has be: 
in the development of welding equipment during the ; 
as the result of research work in commercial laboratori: 
research work of some of the larger users of weldi 
duced some equally interesting papers. Mr. R. R. M. 
scribed in considerable detail a series of tests run at } 
Field. The material tested, consisted of one-half and 
cold drawn seamless tubes of 1025 steel and also a 
metal deposited with Norway iron and also with th: 
steel welding wire. The apparatus used for testing 
rotating beam type of fatigue testing machine, which s 
the specimen to flexural stresses, passing through a « 
cycle from tension to compression equal in magnitud 
tests showed that fatigue tests are especially good | 
covering poor fusion, a condition which may not be s. 
detected by the tension test. It was also concluded that 
time fatigue tests show that the deposited metal has a . 
endurance limit just as found in steel. J. W. Owen, directo: 
welding of the Newport News Ship Building & Dr) 
Company, described a series of tests which are typical 
the problems encountered by his department. A test ¢ 
termine the technique of spot welding galvanized iron nu: 

24 to number 11 USS gauge indicated that the requirement i 
successful welds, were well rounded die points, twice the « 
rent and half the pressure required for black metal 
‘stated that the zinc appearing at the electrode point should : 
be removed and the points should be kept in shape | 
quent filing. Another test was to determine the best techniqu 
for flash welding of tungsten steel tips to medium carb: 
steel shanks in the manufacture of lathe and planer too! 
His conclusion was that the cost of manufacturing cutting 
tools was approximately one-third the cost of tools mac 
solid tungsten steel. A test to determine the strength 
Tobin and manganese bronze welds in cast iron indicated | 
in all cases they are higher than the parent metal 

Mr. J. J. Crowe, engineer in charge of research and « 
velopment department of the Air Reduction Sales Compa 
described the research activities of that company as carr 
on in two laboratories. 

R. B. Fehr of the Una Welding & Bonding Company, (lev: 
land, presented a comprehensive outline of the research wor 
being conducted by that company in the development o/ welt 
ing machinery and welding rods, rail bonds and bonding 
processes and of the design and application of seam welde 
rail joints. The company has also conducted some interesting 
tests in the arc welding of structural steel. A further program 
of investigation of the possibility of arc welded structura 
steel fabrication was presented by A. M. Candy of the \\es' 
inghouse Electric & Mfg. Company, who have made gre*' 
strides in this field by welding a five-story factory building. 

Announcement was made of the election of the follows 
officers for the Society for the coming year: 

F. M. Farmer, president; J. H. Edwards, vice-presiden' 
R. L. Shepherd, G. O. Wilson, divisional vice-presidents: | 
Crowe, W. H. Gibbs, H. S. Smith, W. C. Swift, directors 








Pressure Vessel 


Method of Welding a 43’ x 5’ 


Tank and Tests Which Show 


Dependability of Oxy-Acetylene Welding for this Construction 


4 remarkable contribution to the progress of oxy-acetylene 
welding is found in the design, construction and testing of 
pressure vessels by the Union Carbide Corporation and its 
subsidiaries. A test to destruction of a 40 ft. by 5 ft. tank was 
described last Jurie at a joint meeting of the A. S. M. E. and 
the A. W. S., by S. W. Miller, of Union Carbide and Carbon 
Research Laboratories. At a subsequent meeting, held in 
January of this year, a series of papers by Mr. Miller, and 
Messrs. H. E. Rockefeller and T. W. Greene, Linde Air Prod- 
ucts Co. and A. B, Kinzel, Union Carbide and Carbon Re- 
search Laboratories, gave the complete story of the welding 
procedure, the examination of the ruptured head, the deter- 


working fiber stress in the shell and 5,600 Ib. in the manhole 
head. 


Under test these heads showed heavy stress at the knuckle, 


but as this seemed to be due to the rounding out of some 
slightly flat spots left by the flanging, and as it was not serious 
at the working pressure, they were put in service. Recent 
measurements show that the stresses at the knuckle under 
working pressure are of the order of 11,000 Ib. per sq. in., 
so it is considered that this part of the head is safe. 

These heads also showed that there was a heavy stress at 
the long axis of the manhole, but they have given no trouble 
in service, and as there is no further evidence of distortion, 
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Fig. 1. General Details of Construction of 43-Ft. Welded Tank, Five Feet in Diameter. 


mination of the stresses and the development of the head 
design. The following abstract tells the story of the test to 
destruction of one tank, gives a summary of the conclusions 
drawn from investigation of the failed head, and describes the 


procedure followed in the laying out and welding of the 
tank, 


For a number of years the Union Carbide Corporation has 
been having made in commercial shops pressure vessels for 


some of its subsidiaries, using oxyacetylene welding for making 
the joints. 


, The first large ones were 7 ft. in diameter, of %-in. plate 
in the shell, the heads being 1 in. thick on the closed end and 


7 


1s in. on the manhole end. They were designed for 7,000 Ib. 


even though the strain gage shows the stress to be larger than 
desirable, it is considered that the heads are safe, although 
the stresses are checked at regular intervals. 

In -désigning the latest series of tanks a higher working 
fiber stress was used, 8,000 Ib. in the shell and 9,000 in the 
heads. These tanks were 5 ft. in diameter, for 300 lb. work- 
ing pressure, and the shell was 1% in. thick, the solid head 
1% in., apd the manhole head 1% in. The general design of 
the tank is shown in Fig. 1. 

The manhole head was made of flange steel of the follow- 
ing properties according to the mill test: 

Ultimate strength, Ib. per sq. in 57,440 
Elastic limit, Ib. per sq. in..... 36,500 
Elongation, per cent in 8 in........ 30.25 
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Casten, O08 Othe —.4-4 1... EIS 
Manganese, per cent............................... 0,42 
Fhosphorous, per cent..........-.------------------- 0.011 
Sulphur, per cent............. 0.030 





It was the intention to test the tank according to the Pres- 
sure Vessel Code on the basis of 9,000 lb. working fiber stress, 
to see if this figure could be safely used in later designs. This 
corresponds to a working pressure of 337 lb. per sq. in. and 
a maximum test fiber stress of 27,000 Ib. per sq. in. 

The test was carried out in accordance with this program, 
strain-gage measurements being taken at all important points, 
this being the corporation’s standard practice in the case of 
new designs. 

The tank was first tested up to 900 lb., and it was found that 
the only permanent distortions that occurred were in the heads. 
On the solid head the only evidence of distortion was the for- 
mation of Luders’ lines on the knuckle. On the head contain- 
ing the manhole, however, even at 300 lb., the metal at the 
inside edge of the manhole stretched beyond the yield point, 
the apparent stress being about 46,500 Ib. per sq. in. At 2 in. 
from the hole it was 23,200, which is still excessive. 

After 900 lb. had been reached, without any effect except as 
mentioned, the pressure was released and the strain gage again 
applied at all points. No permanent set was found in any of 
the welds in the shell. There was, however, permanent set 
around the manhole opening. The pressure was again raised 
to 900 Ib., another set of readings taken, and the pressure 
further increased after these readings to 1,015 lb., in accord- 
ance with the schedule, readings also being taken at this pres- 
sure. On this second test no further increase of Luders’ 
lines or other evidence of distortion was found on the solid 
head, but on the manhole head there was further permanent 
set. The pressure was then released, another set of readings 
taken, and it was decided to make another test to see if the 
limit of yielding in the manhole head had been reached, as 
those making the test questioned the safety of the tank, and it 
was decided by them to carry the test to destruction unless it 
showed no further evidence of permanent set on the third test. 
At 930 Ib. per sq. in. the head broke diagonally through the 
manhole. 

The author suggests that boiler and tank manufacturers 
(and insurance companies covering these installations) take 
strain-gage readings on their products when completed, and at 
such other times aiter they have been put in service as may be 
possible, and the following procedure is suggested. 

Drill the gage holes in the shop, and take readings at work- 
ing pressure and the test pressure while under test. At times 
of annual inspection have readings taken by those in charge 
of the vessels or by the insurance inspectors. 

The schedule of the tank tests to be made jointly by the 
American Welding Society and the A. S. M. E. should include 
tanks made with various designs and locations of manholes, 
and these should be examined with special care. 

In all these cases the stresses at the knuckles of the heads 
should also be measured wherever and whenever possible, as 
the formulas for these radii are apparently equally as arbitrary 
and incorrect as are those for manholes. 

The ruptured head was cut off with a cutting torch about 
two inches beyond the head girth weld and sent to the Union 
Carbide and Carbon Research Laboratories for investigation 
and study. After careful consideratfon by all those interested, 
it was decided that the best method to pursue in the investiga- 
tion was to take tensile test pieces from various parts of the 
head to see if any change had been made in the physical prop- 
erties by the various processes to which the head had been 
subjected. It was also decided that sections should be cut from 
various parts of the head to determine what change in thick- 
ness had been caused by the flanging operation, and that a 
number of macro and micro sections should be examined, as 
they might explain changes in physical properties, as well as 
show the general quality of the welds. Chemical analyses 


were also decided upon, to be made from the head. ; 
and the manhole flange. The general location 0; 
pieces is shown in Fig. 2. 

The letter preceding a number may be termed a 
tion letter, and the number indicates the serial num}. 
test piece, several of each kind being taken in order ; 
fair average from similar locations in the head. 

The “A” pieces were taken longitudinally of the ; 
the “B” pieces close to them radially of the tank. The, 
four of each. 

The “C” pieces taken in the head as close as possib 
bottom of the vee of the girth weld in order to « 
any effect that the heat might have had on the bas 
There has been considerable discussion in the past in re, 
this heat effect, and this appeared to be a good opport: 
obtain some exact information. There were also som 
marked “C-A” that were taken from the weld metal | 
to see what its characteristics were, and to determine as 
as might be whether the welding had been well done. 
pieces were taken from the same sections as had been 
for the “C” pieces and less than one inch away fro: 
as shown in the small view in Fig. 2. 

Two pieces marked “D” were taken from the head . 
the ends of the major and minor axes of the manhok 
was probably more welding heat applied here than at a: 
place, and it was thought that if any effect therefrom 
be found it would be there, and might be noted by the 
scope. In addition to this there would be but little, 
effect such as exists when a weld is of the dowble-vee 
which case the grain of the first side welded is refined 
welding heat from the second side. It was also conside: 
portant to know if the stretching that had occurred at t 
hole had affected the strength of the material at that p. 

The three “E” test pieces were taken at a point as r 
as possible from any welding heat, about half-way | 
the flange and the manhole. It was thought that these 
offer a good basis for comparison. 

Two pieces marked “F” were taken from the flange 
manhole plate, to get some idea of the physical proper 
the metal, as it was not of exactly the same characte: 
as the head and shell. 

- The “G” sections were taken to show the change in ¢ 
ness of the metal due to flanging. There were three of t 
For the same reason the two “H” sections were taken. 

The section marked “I” was taken entirely throug! 
flange of the head, the weld, and the shell, partly to dete: 
as accurately as possible the radius to which the head had 
distorted. It was taken at a point where the least distor’ 
due to the rupture_had occurred. 

There were two sections taken marked “J” for the pur; 
of determining if any residual stresses could be found du 
the weld. It was doubted that this could be done becaus: 
the permanent set that had been undergone by the head 
ing the testing, but it was considered worth trying. Al! thes 
sections were cut out with the cutting torch, but were cut 
large in order to remove any possibility of the heat caus 
any effect on the metal. 

The head was intended to be 1% in. thick, but in no ca-e 
was this dimension obtained in the spherical part of the hea:, 
although the minimum thickness is only about 0.04 in 
than 4% in. In general, the head seems to have thinned dow: 
in the spherical part and to have gradually thickened 
toward the knuckle, until an increase in thickness is see! 
amounting in section “I” to 0.18 in. at the end of the flang: 

The general impression has been that the material is thinne« 
down at the knuckle by the flanging operation; and this ™a) 
be true when the flanging is done at one stroke by comp!«'' 
dies in a flanging press, which is the practice always followe’ 
in large shops for production. It is, however, general pro 
tice in any shop where only one or two heads are neede“. | 
use a sectional flanging press to do the work, and if the oper 

: 
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son of such a machine is considered, it appears that there is 
an upsetting of the metal at the flange as it is gradually turned, 
‘nstead of the stretching which would be expected to occur 
when the head is forced at one time through a circular die. 

It therefore appears that this matter should receive further 
consideration, and that in each case the type of machine used 
and the method followed in making the head should be known. 

As to the effect on the welding of this thickening of the 
flange, it seems to emphasize the necessity of more beveling 
of the head on the inside so that the section of the vee on the 
head and on the shell are closely the same, especially with 
heavy plate. 

The results of the tensile tests show that all of the test pieces 
from the head, regardless of their position, meet the require- 
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to have broken approximately in the center of the reduced 
occurred at any one place due to the rupture, but it is quite 
possible that the change in physical properties of the “E” 
pieces can also be partly explained by the cold work occurring 


from this distortion, although no definite conclusions can be 


stated. 
The manhole flange shows somewhat less tensile strength 


and yield point than, and about the same elongation and re- 


duction of areas as, the head, and the macroetching shows that 
they are of about the same quality, there not being enough 
difference between them to comment on. 

The specimens taken from the weld metal show good 
strength and quite satisfactory properties, and are much better 
than many would ‘expect. While most of these s@mples appear 
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Appear in Tank Head Before Rupture. 


ments of firebox and flange steel in the Boiler Code in regard 
to tensile strength, yield point, and elongation, with the excep- 
tion of test piece “A-1,” which fails in the elongation by only 
0.8 per cent. All of the reductions of area are also entirely 
satisfactory. 

The results of the “C” specimens show that, at least in 
double-vee welding in plate of this thickness, there is no 
change in the physical properties of the metal due to the weld- 
ing heat. For many years one of the arguments of those 
opposed to welding has been that the base metal next to the 
weld must be injured by the welding heat. These results seem 
to show that there is no such effect. 

In a number of instances, especially in the “D” and “E” test 
pieces, the yield point is considerably higher than in the case 
of the other pieces. The “D” pieces were taken close to the 
edge of the manhole and both the tensile strength and the 
yield point are higher than the rest of the plate, while there is 
some decrease in the elongation and reduction of area. It 
should be remembered that the area from which these pieces 
were taken was heavily cold-worked by the stretching, and 
while the microscope shows no particular evidence of this dis- 
tortion, yet it is well known that stretching beyond the yield 
point produces the results given by these test pieces. There- 
tore, while there is no definite proof of the cause of these 
changes in physical properties, it is not unreasonable to sup- 
pose that they are due in large part to the cold work, and it 
Is perfectly safe to say that at least the material has not been 
injured, 

In considering this matter of strength it should be remem- 
ered that the whole head was badly distorted even before it 
ruptured, and that the rupture increased the distortion in many 
places, It is of course impossible to say how much distortion 


Reinforcing Ring 


section of the tensile sample, a few of the breaks appear to 
have been initiated at some slight defect. It must not be for- 
gotten that such defects are not the same as those due to a 
serious lack of penetration or uniformly poor fusion, but that 
they are small and local and have but little effect on the 
strength of the structure as a whole. It is also true that 
similar small defects are common in steel plate and that 
definite allowance is made for them in all standard specifica- 
tions. 

The examination of the “J” pieces does not give any definite 
information. The figures show that in all except one case, 
the radial and tangential stresses were opposite to each other 
as would be expected, but in many cases they are so different 
in value that they could not be considered of definite import. 
It must also be remembered that the removal of the pieces 
may have introduced some stresses, although care was taken 
to cut them as large as possible. With the same exception as 
referred to before, the stresses in the head and in the saddle 
plate are opposite to each other in sign, although widely dif- 
ferent in value. 

A few photomicrographs were taken from the tensile-test- 
piece stubs. There is no serious difference in the structures 
except in one, taken from the weld metal, in which the struc- 
ture is coarser as would naturally be expected. The weld 
metal seems to have about the same carbon content as the 
base metal. It would also be expected that the metal just 
next the weld would be somewhat coarser, and this is the case, 
although the grain is finer than might be looked for. The 
structure being quite regular, although having some patches 
in which the pearlite is distributed differently from what it 
is in most of the area, would s¢em to account for the lack of 
change in the physical properties. A photograph taken from 
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the manhole flange shows a much more strongly banded struc- 
ture than either the head or the shell, and apparently contains 
less pearlite than the head; the chemical analysis confirms this 
belief. 

The conclusions drawn from the examination of the rup- 
tured head are: 

1. The weld metal (nickel steel), shows ample strength 
and other physical . properties. 

2. The base metal next the weld was not injured by the 
heat of welding. 

3. There was no significant difference in physical properties 
of the metal in different parts of the head. 

4. The welds were of good quality, and the fusion and 
penetration were satisfactory from a production standpoint. 

5. There is no evidence that the 1,000 Ib. test pressure to 
which the tank was subjected affected the welds in any way. 

Method of Construction 

In the design and construction of these tanks, a definite pro- 
cedure was worked out with the fabricator to insure satis- 
factory results. The factors involved in this procedure were: 
(a) correctly designing the joints, (b) selecting material of 
good welding quality, (c) determining the ability and knowl- 
edge of the welding operators, (d) properly preparing the 
plates for welding, (e) applying approved welding technique, 
and (f) testing the completed joints. 

The storage requirements called for a tank 5 ft. in diameter 
by 43 ft. in length. The design adopted is shown in Fig. 1. 
The 1%-in. shell thickness was based on a design fiber stress 
of 8,000 Ib. per sq. in. 

It will be noted that the design of the welded joints for all 
longitudinal and girth seams is of the double-V butt type. The 
included angle of V was specified to be not less than 90 deg. 
and the reinforcement not less than 3/16 in. on each side of 
the double-V, or a total reinforcement of about 30 per cent. 
The ultimate strength of this type of joint, when properly exe- 
cuted, considerably exceeds the requirement of a factor of 
safety of five based on the comparatively low design fiber 
stress used in this instance. 

The fillet welds joining the manhole reinforcing ring and 
manhead were so designed that their shearing and tensile 
strengths were greater than the tensile strength of the mate- 
rial removed from the head. (The unit shearing and tensile 
strengths of the weld metal were figured conservatively at 30,- 
000 and 40,000 Ib. per sq. in., respectively.) The welded con- 
nections were also designed to permit satisfactory welding and 
to provide ample area of weld metal. 

Another point in the design which should be noted is the 
location of the welded seams. It will be observed that the 
longitudinal seams are staggered 180 deg. Where two longi- 
tudinal seams are used per course the seams should be stag- 
gered 90 deg., and when three seams per course are used, the 
angle between adjoining welds should be 60 deg. 

Selection of Material 

In order to insure the quality of the material used, firebox 
steel with a maximum carbon content of 0.20 per cent and a 
minimum tensile strength of 50,000 Ib. per sq. in. was specified. 
The specifications also called for the use of nickel-steel weld- 
ing wire conforming to the American Welding Society speci- 
fications. 

The following is a copy of the mill report on the steel used: 

Ceres Bere 

Yield Tensile gation 

\ ret strength, in8in., 
7-——Chemical Analysis——, per pel + per 

Cc Mn P Ss $q in. (0 cent 


58,130 30.25 
52,400 


Size of Plate, In. 
1% X82% diam. 0.18 O42 0.011 0.030 36,500 
1% X82% diam. 0.18 046 0.010 0027 33,540 54,130 29.50 
0.18 0.35 0.013 0.033 34,140 32°30 31,00 
0.18 0.35 0.013 0.035 30,850 or 
14 X 9614 X 198% 0.18 0.35 0.013 0.035 32,270 
0.18 035 0.013 0.033 33,650 
0.18 035 0.013 0.033 3442 } 


30.75 
29.75 
31.50 
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Check of the Welders 

As a check on their ability to meet the welding specifi. 
each operator was required to pass a qualification tes; 
test included the welding together of two sections 5: 
plate, beveled and set up in accordance with the speci: 
Three standard coupons were cut from each weld - 
and pulled in a tensile testing machine. The require: 
passing this qualification test was that none of the 
should show an ultimate strength of less than 45,000 
sq. in. of plate section. ~ 

None of the operators engaged in the plant at w! 
tank was fabricated had ever welded plate above 3 in. 
ness. With a small amount of practice under proper supe: 
however, each of the welders easily passed the qua! 
test. The following table indicates the results of th. 


tests. 
Yield Tensile Fracture 
int, strength, 
b. per Ib. per 
Welder Specimen * in. . in. 
A 1 31,760 Edge of weld 
A 2 35,000 54,400 In plate 
A 3 200 53,300 In plate 
B 1 30,600 47,600 In weld 
B 2 35,420 54,200 In plate 
B 3 35,400 53,500 In plate 1 in. { 
Cc 1 33,000 50,700* In plate 
Cc 2 32,600 54,000 In plate 1% in. f: 
Cc 3 31,200 50,200+ In plate 2 in. fr 
( 4 32,500 $1,300 In weld 


4Reinforcement ground off. 

Preparation of the Parts for Welding 

The steps taken in the fabrication of the plates pre; 
to welding are noteworthy in view of their simplicity 
only laying out necessary was the placing of guide |i: 
the plate for beveling and resquaring. These operations 
performed in a single set-up on the plate planer. 1 
nate the flat spots on the plate ends, the edges of ¢! 
were set to the proper curvature before being placed 
rolls. This operation was accomplished in a sectional p: 
the plate ends being heated before being formed. A\: 
on the plate thicknesses previously welded the eliminat 
the flat spots had been accomplished by the use of jigs whe: 
lining up the girth seams, it was thought inadvisable 
on this method of obtaining the proper curvature becaus: 
the stiffness of the heavy shell plate used in this instance. 

Following the rolling operation, the abutting longitud 
seams were fastened by means of wedge clamps and the: 
moved to the portion of the shop where the welding was 
done. Prior to welding each of the longitudinal seams, 
end was tack-welded and the other separated the require 
distance to provide for contraction. For tacking, a spacing o 
¥% in. was used, and a tack weld made about 1 in. in lengt! 
When necessary a turnbuckle was employed ‘to obtain th: 
desired spacing. The spacing of the seam for welding was 
secured by inserting a wedge at the open end and spreading 
the plate edges about two inches at this point. This provid 
an allowance for contraction during the welding of 1) in 
the foot. 

ms Welding Longitudinal Seams 

In joining the longitudinal seams, the welding of the outer 
V was accomplished first, being carried on without interru| 
tion from start to completion. Three operators alternated 
two seams so as to provide a 15-minute rest period after cac' 
half-hour of welding. 

The method of allowing for the contraction of the seam du 
ing welding proved entirely satisfactory. After the weld had 
progressed a short distance, the wedge clamps were removed 
and the contraction of the seam controlled by the use of @ 
wedge and a “C” clamp inserted at the open end of the sea: 
The wedge was manipulated so as to maintain a spacing ©! 
about +s in. between the plate edges a foot ahead of the poin' 
of welding. By doing this a constant-spacing of about % i” 
was secured at the point of welding. This provided a su‘l- 
cient opening to secure thorough penetration easily withou' 
slowing up the welding operation, as occurs when too wi'e 4 
separation exists at the bottom of the V. 
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Preheating from the inside of the seam by the use of an oil 

torch was tried but soon discontinued. The improvised pre- 
heating arrangement was dificult to control-and caused con- 
siderable discomfort to the welders. Therefore, when it was 
discovered that the outer V could be welded without preheat- 
ing, this supplementary operation was eliminated. The course 
was tilted at an angle of about 15 deg. to facilitate the build- 
ing up of the required weld reinforcement. 

After completing the seam from the outside, the inner V 
was chipped out to.remove the oxide and excess metal which 
had penetrated to the inside of the seam without becoming 
thoroughly fused with the base metal. In welding the inner 
V it was found necessary to resort to preheating since the 
size of tip used, a No. 15 Oxweld, did not give sufficient heat 
to fuse the base metal with reasonable speed after the outer 
V weld had been made. An oil burner was used as the pre- 
heating medium, it being aligned in such a way as to direct 
the fame on the outside of the seam about 4 in, ahead of the 
point of welding. A forced draft supplied from the shop com- 
pressed-air lines provided sufficient ventilation to carry off the 
heat radiating from the weld making it possible to carry on 
the welding without interruption or inconvenience to the 
welders. 

Reforming and Annealing 

All the longitudinal seams were welded essentially in the 
manner indicated above. Upon completing the welding of the 
fifth course( they were checked for roundness and then an- 
nealed to eliminate any locked up stresses. Where necessary, 
the ends of the courses were heated and hammered to secure 
the required roundness. The annealing was accomplished by 
heating the entire length of the seam for a distance of about 
1 ft. on each side of the weld to a uniform dull red. The 
course was then removed from the fire, the heated section cov- 
ered with dry ashes and the seam allowed to cool slowly. 

These operations had not been employed on any of the 
tanks previously constructed as experience had justified the 
decision that annealing of welded seams in general is unnec- 
essary. In this instance, however, these precautionary meas- 
ures were taken because of the heavy plate used. 

Lining Up and Tacking Girth Seams 

The lining up of the girth seams was accomplished by the 
use of the same wedge clamps previously mentioned in con- 
nection with the lining up of the longitudinal seams. The 
courses to be joined were first set up on rollers and the ad- 
joining longitudinally welded seams staggered as required. The 
wedge clamps were then inserted at equidistant points of about 
8 in. along the entire seam. A spacing of % in. between the 
abutting plate edges was employed, and the wedge clamps 
manipulated until the seam was within % in. of true align- 
ment at all points on its circumference. 

It was then tack-welded at four points. Two welders work- 
ing at points 180 deg. apart, one on the top welding on the 
outer V and the other within the shell welding on the inner 
V, made two tack welds simultaneously. The shell was then 
turned through 90 deg. and the other two tack welds made. 
Each tack weld was about four inches in length and without 
reinforcement, 

Welding Girth Seams 

The actual welding of the girth seams was accomplished in 
much the same manner as were the longitudinal seams. With 
the exception of one seam, the outer V was welded first with- 
out preheating and the inner V next, using the oil torch for 
preheating the seam from the outside. 

Instead of tilting the course, as was done on the longitu- 
dinal seams to simplify the building up of the required rein- 
forcement, the welding puddle was kept at an angle of from 
10 to 15 deg. off center by turning the shell on the rollers as 
required. The welder, furthermore, instead of moving along 
the seam as it was welded, remained in one position and had 
‘he tank turned to suit his convenience. 


The method of providing for contraction was also consid- 
erably different from that employed on the longitudinal seams. 
In the latter case, it will be recalled that the seam was spread 
at the open end and allowed to contract as the weld pro- 
gressed. In setting up the girth seams, however, the abutting 
plate edges were spaced equidistantly along the entire seam 
and wedge clamps inserted at small intervals to retard the 
movement of the plate edges during welding. The four tack 
welds were mad¢ to prevent any undue contraction at one 
point and expansion at another. 

It would appear that this method of providing for contrac- 
tion by preventing it would tend to lock up the contrac- 
tion stresses and thus give trouble. Since, however, a spacing 
of % in. was provided before tacking, the weld was allowed 
to contract in small increments and the effect of this contrac- 
tion was largely prevented from being transmitted to the un- 
welded portion of the seam because of the wedge clamps and 
tack welds used. This method therefore prevented the locked- 
up stresses from building up in such magnitude as to give any 
trouble. In welding the second side of the double V, further- 
more, the locked-up stresses caused by welding the first side 
were largely dissipated through the reheating of the welded 
area both by the oil torch and the oxyacetylene blowpipe. 

The application of this method was carried on in the follow- 
ing manner. The wedge clamps were removed for a distance 
of about 18 in. from the starting point of the weld. As the 
weld progressed, other wedge clamps were removed in such a 
way as to maintain a spacing of about % in., a foot ahead of 
the point of welding. To do this it was sometimes necessary 
to weld up to within about 4 in. of a wedge clamp before re- 
moving it, and the upright portion of the clamp, in this case 
acting as a wedge, had to be removed by cutting it out with 
the blowpipe. As the weld approached one of the tacks, how- 
ever, the spacing between the plate edges naturally increased, 


. and it was therefore a comparatively simple matter to control 


the contraction. 

Following this method of procedure little difficulty was en- 
countered in welding the six girth seams. At no point did 
the plate edges overlap, and for the greatest portion of the 
seams, the spacing between the plate edges varied from Ys 
to ve in. 


Welding Saddle Plate to Manhead 


In welding the saddle plate to the manhead, the two pieces 
were first tack-welded at the four corners of the outer flange 
of the saddle plate. This was accomplished while the head 
was in a horizontal position and after the saddle plate had 
been properly aligned with respect to the hole in the man- 
head. 

After tacking, the manhead was tilted at an angle of about 
20 deg. and the welding started at a point adjacent to one of 
the tack welds. The oil torch was used to provide additional 
heat in the Vicinity of the point being welded. The welding 
progressed until the second tack weld was reached. The head 
was then turned, the welding started in the opposite direction 
and continued until the seam was completed. This change in 
direction of welding was pursued in order to reduce the locked- 
up stresses and minimize the tendency of the saddle plate to 
lift-up. from the head. 

The seam having been completed from the inside, the head 
was turned over and the outside weld made. This seam was 
welded continuously in one direction but otherwise the pro- 
cedure followed was the same as employed on the inner seam. 

The welding of the nipples and other connections was car- 
ried on in accordance with regular accepted practice. Be- 
cause of the considerable difference in thickness between the 
shell plate and pipe walls, however, the plate had to be pre- 
heated to a bright red before the blowpipe flame was allowed 
to impinge on the surface of the connection being welded. 

The examination of the head proved conclusively that the 


(Continued on page 48) 
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Expansion in Welded Pipe Lin. s 


Seasonal Soil Temperature Changes Will Not Cause 
Breaks if Slack Is Provided at Time of Laying Pipe 


NGINEERS in the natural gas industry who are inter- 
E ested in the building of main pipe lines have turned their 
attention more and more in recent years to the welded joint. 
One of the problems in pipe line work is that of providing 
slack in the line to take care of expansion and contraction. 
This subject was discussed at the annual meeting of the 
Natural Gas Association, held at Tulsa, Oklahoma, May, 
1926. The principal part of the discussion was furnished by 





Rolling Long Section to Align for Tie-in Weld. 


Mr. Lege, of the Magnolia Company, describing the method 
used in the construction of an eighteen-inch pipe line, two 
hundred and fifteen miles long. Following is a copy of the 
paper prepared by Mr. Lege: 

In laying welded large diameter gas lines, great care must 
be exercised to insure getting the fines into the ditch under 
compression. To accomplish this, several methods of provid- 
ing for slack in the line may be used. 








Ready to Lower a Section of the Line. 


The old method of wallops in the line is not as satisfactory 
as it is with smaller pipe, as the large diameter lines are much 
stiffer, and an effective wallop hard to secure. 

A sinuous line would be most satisfactory, if it were pos- 
sible to hold the line sinuous until it was lowered into a 
straight ditch and to prevent the slack so secured being shoved 


ahead of the line. Difficulty has also been found 
large lines sinuous as the expansion caused by the h: 
sun during the day and the contraction caused by th: 
temperature during the night forces practically all 
out of the line before it can be lowered into the ditc! 
I believe the most satisfactory method of securing 
ing slack in large lines is that of distributing logs, 
other suitable objects every one hundred or two hu: 
the distance depending upon the size of the blocks, a 
the line on top of same, thereby raising it from t! 
twelve to twenty-four inches, relying upon the weig 
pipe between the blocks to hold the slack so plac: 
line. The line may then be lowered into the ditch d 
early forenoon, with skids distributed where the b! 
formerly placed, after which it can be covered bet 
blocks, and the blocks removed during the night, to 
line to settle into the ditch sufficiently to be covere: 
the skids are placed across the ditch and the line is 
at regular intervals, the slack secured by use of t 
will craw! ahead and will be lost for the purpose it 








Welding Bull-Plug on End of Section for Testing. 


tended, and the line will have to be cut, as there will 
slack than can be placed in the ditch. 

In East Texas, the temperature of a pipe line dur 
summer seldom exceeds eighty-five degrees Fahrenheit 
the winter seldom goes lower than thirty-five degrees | 


heit. Therefore, the differential in temperature, which ¢ 
expansion and contraction, will seldom exceed fifty 


Fahrenheit. Inasmuch as the expansion of steel pi 
inch per 100 feet for each fifty degrees Fahrenheit, i 
necessary to provide not to exceed twenty inches p: 
slack to take care of this factor, and only half that 
the line is laid while the temperature of the line is 
sixty degrees Fahrenheit. 

Where lines are laid during the summer, and the te 
ature of the pipe at the time it is lowered into the 
greater than eighty-five degrees Fahrenheit, there 
course, be a proportionately greater number of inches 
to be provided for, due to the expansion. However 
be remembered that the country traversed by a pip: 
seldom level, and practically all the necessary slack 
taken care of by crotching the line over all high poi’ 
ditching it deeply in the valleys. 


46 














May, 1927 





.e consideration should also be given to the elasticity of 
he steel, and where the line crosses long, steep hills, great 
should be taken to be sure that compression exists on 
sides of the hill; otherwise trouble may be experienced, 
to the weight of the pipe causing a strain at the top of 
hill. 

The use of expansion joints or couplers, I think, is unnec- 
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essary and would only be a source of trouble. Our experience 
on many miles of both sixteen and eighteen inch pipe, that 
was laid under compression, shows that, with only a fairly 
good weld, no trouble will be experienced from expansion 
and contraction, with a variation of as much as sixty de- 
grees temperature. On the other hand, where. bad rod is 
used or poor welding is done, the least bit of contraction will 
cause the weld to crack. 

Our experience with both long and short sleeve couplers 
-onvinces us that the couplings permit the line to crawl in 











Acetylene Piped From Generators Mounted On Trucks. 


very much the same manner as it does when laid sinuously, 
from the effects of the day’s heat over the night’s coolness. 
And, as a result, the pipe works beyond the elasticity of the 
rubbers in the couplers, which frequently causes leaks; 
whereas, with a line properly welded throughout and lowered 
under compression, both expansion and contraction are equally 
distributed over its entire length and give no trouble at all. 

It is my opinion that the manner in which a large diam- 
eter welded gas line is placed in the ditch, with regard to 
compression, is of equal or greater importance than are good 
welds, as I am convinced that a poor weld will hold under 
compression when it would break on a tight line. 

Have your ditch at least six inches wider than your pipe 
is thick, and at least twenty inches deeper than the thickness 
of the pipe, so that the pipe can seek its position without 
binding, and lower it so it will be sinuous in the ditch and 
you will not experience any trouble, due to contraction. 

In conclusion, I wish to state that we are not and do not 
contemplate using any expansion joints in either our oil or 
gas welded lines, regardless of size. 


ELECTRIC LOCOMOTIVE BUILDERS USE 
WELDING 

A recently published description of the construction of electric 
locomotives shows that the transformer tanks of these locomotives 
depend largely upon welded steel for tightness. The vertical seam 
f the transformer tanks is welded and also backed up by a strip 
illet welded to the inside by the full length of the seam, giving 
‘ triple welded seam effect. The bottom of the transformer tank 
s riveted to the side and the joints between the bottom and the 
side is closed with a fillet weld done in layers. The inside cor- 
uers of the liquid rheostat are reinforced by angles riveted and 
riple welded. This job calls for the best welding procedure 
ecause the tank has to hold hot oil without leaks. 


PHILADELPHIA SECTION ELECTS OFFICERS 
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At the annual meeting of the Philadelphia Section of the 
American Welding Society, held April 17, new officers were 
elected for the coming season, as follows: 

Chairman, R. D. Thomas. 

Vice-Chairman, J. J. Dunn. 

Treasurer, Clifford Bates. 

Secretary, H. E. Hopkins. 

New directors are: C. M. Rusk and Thomas A. Jones. 





DISCUSSION ON WELDED PRESSURE VES- 
SELS AT CHICAGO A. W. S. 

Mr. S. W. Miller, research engineer of the Union Carbide and 
Carbon Research Laboratories, gave an interesting and instructive 
talk on “The Design and Testing of Welded Steel Tanks and other 
Pressure Vessels” at the May meeting of the Chicago section of 
the American Welding Society. Mr. Miller is well qualified to 
speak on this subject and gave some worth-while information as 
the result of his research in this field. 





WELDED STEEL SHELL PROTECTS CON- 
CRETE COLUMN 


Owners of plants in which there are concrete columns or parts 
of columns exposed, may get a suggestion from a job recently 
completed by the Paxton and Vierling Iron Works of Omaha, 
Nebr. One of the accompaning photographs shows a damaged 
reinforced concrete column in a cold storage plant in Omaha. This 
column was damaged by constant bumping with hand trucks and 
soon reached this stage, which called for some sort of repair. 





What Trucks Did to a Concrete Column, 


The first suggestion made was that the situation called for not 
only a“repair, but some means of protecting the column from 
further damage of this sort. It was finally decided to weld a 
steel shell large enough to go around the column and fill it with 
concrete. The steel shell is 42 inches inside diameter and the 
conerete column is 30 inches outside diameter. The. steel shell is 
made of 72-inch by ™%-inch plate, sent to the job in.two halves, 
rolled to shape, welded at the building inside and out with an 
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electric arc welder. After welding the shell was filled with con- 
crete. This shell extends one foot into the floor concrete of the 
building and approximately 3 feet about the damaged portion of 
the concrete. The second illustration shows the appearance of the 











How Column Was Made Bump-Proof By Welding. 


finished job, and from this it is quite evident that a simple weld- 
ing job had not only repaired the column, but has provided it with 
pretty good.insurance against future damage. ; 





: PRESSURE VESSEL WELDING 

wi (Continued from page 45) 
welds were in no way responsible for the failure as they were 
all intact except as severed cross-sectionally together with the 
saddle plate and manhead. On the other hand, this failure 
proved much in favor of the welded joint, the manhead girth 
weld and the longitudinal weld in the course adjacent to the 
manhead being in no way affected. 


Design of New Manhole Reinforcing Ring 


In the repair of this tank it was not only necessary to re- 
move the defective head and reweld a new manhead, having 
in it a manhole reinforcing ring of the requisite strength. The 
design of the new reinforcing ring, a sketch of which is shown 
in Fig. 3, was developed by the engineering department of 
the Linde Air Products Co. Because of the high test pressure 
to which the tank was to be subjected, a cover plate designed 
for a working pressure of 450 Ib. per sq. in. was specified. 

The new manhole reinforcing ring was produced from a 
steel slab, having the seme chemical and physical properties 
specified for the shell plate. The slab was first cut by means 
of an oxyacetylene blowpipe to circular shape and then ma- 
chined as required to produce the desired fillet and welding 
bevel. The elliptical manhole was cut out by means of an 
oxyacetylene blowpipe and the edges of opening ground 
smooth. 

The new manhead was constructed in accordance with the 
previous design, except that an 8-in. flange was specified to 
replace the metal removed from the first course in cutting off 
the defective head. After the head had been formed, however, 


it was necessary to remove a larger section from i: 
been done on the previous head as the new manho|; 
ing ring was designed for butt welding to the hea 
than lap welding as had been employed in the pre, 
struction. 


Welding New Manhole Reinforcing Ring to Man! 


The reinforcing ring was first set up and leveled a: 
mately the height required for attaching it to the 
The manhead was then lowered into position and a} 
blocked up to provide for a draft during prehea: 
shimmed as required to bring the abutting edges . 
forcing ring and manhead into alignment. 

Four tack welds were next made at equidistant poin: 
seam, each two being made simultaneously at points 
apart. These tack welds were about four inches in | 
without reinforcement. 

After the tack welds had cooled, a firebrick preheat 
nace was built about the entire head. This furnace 
structed in such a way as to provide the greatest a: 
heat at the seam to be welded and in the heavy secti 
manhole reinforcing ring. A natural draft was pro\ 
tering through the openings between the blocks on wh 
head was set up and leaving through the elliptical op. 
the reinforcing ring. Charcoal was used as the preheat 
dium, being distributed within the furnace through ¢ 
tical opening. Asbestos paper was employed to cover : 
posed section of the head. 

Preheating was carried on until the manhole renforcin; 
and head in the vicinity of the weld had been brought 
a dull red. Welding was then started, using a long-! 
blow-pipe to keep the welder away from the heat. 

After completing the weld from one side, all openings j 
the furnace were shut off and the head allowed to coo! s! 
and uniformly to room temperature. The excess meta 
then chipped from the inner V as had been done on al! 
seams. Following this operation the head was set up for we! 
ing the inner V. It was then again preheated and welded. | 
order to eliminate any locked-up stresses, the head was « 


an even heat and allowing it to cool slowly and uniform); 


f Rewelding Manhead to Shell 


The new manhead was welded to the shell by th 
method as employed on the last girth seam previous to ¢! 
head failure. A forced draft was maintained against the head 
however, when welding the inner V, to carry away the h 
generated and maintain a low enough temperature to p: 
entrance to and emergence. from the tank through th« 
hole. 

Retest of Tank 


The rewelding of the manhead girth seam having been 
pleted, the tank was again subjected to the same tests 
viously indicated. Following the initial test in which the hea 
adjusted itself somewhat to the theoretical elliptical sha; 
reapplication of the pressure indicated that the stress in th 
head and manhole very closely approximated the design fb: 
stress. The tank was therefore accepted as safe. 

A secondary test for gas tightness was next applied, th 
being subjected to an air pressure of 450 Ib. per sq. in. 
this pressure all the welded seams were tested with soap) 
water, but not a single leak was discovered. The tank \ 
therefore accepted and shipped to the customer. 

No one will take issue with the statement that this tan! 
is perfectly safe for operation under the designed workins 
pressure. Welded-tank construction carried on since the com 
pletion of this tank has furthermore proved that the results 
obtained may readily be duplicated even when using a 
fiber stress of 9,000 Ib. per sq. in. From their knowledge 4 
the performance of small tanks, the author’s compan) 
convinced themsel¥es that a much higher fiber stress cou! 
used than had been recommended in current codes. When (' 
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problem of constructing large pressure vessels was presented, 
’ gradual development was made, and by controlling the fac- 
‘ors involved, it has been proved that size had no effect on 
the results obtained. 

In the plant at which the tank under consideration was con- 
structed, the welding of large pressure vessels has become a 
part of the regular production work. Procedure control meth- 
ods have been thoroughly installed and this fabricator is now 
in a sound position to carry on welded-pressure-vessel work. 
Nor has the procedure adopted involved any regulations which 
would not be practical for any shop to adopt. 

Many others interested in welding have come to the realiza- 
tion that uniformly successful results may be obtained in weld- 
ed construction by the control of the factors involved, and as 
the development work carried on in this direction during the 
past few years is more generally appreciated, it is only logical 
to assume that engineering bodies and purchasers of pressure 
vessels will modify their ideas to permit a more liberal use 
of the inherent strength of welded joints. 





A BOOKLET ON STEEL BY A.1I.&. C. 


“Steel Never Fails” is the title of an elaborate booklet issued 
by the American Institute of Steel Construction, which proceeds 
to show in convincing fashion, assisted by apt illustrations, the 
fourteen reasons why, which are as follows: 

1. Strongest building material known to man. 


2. Safe——most homogeneous structural material. 

3. Permits highest speed in construction. 

4. Occupies least space per unit of strength. 

5. Incombustible—reduces fire hazards. 

6. Permanent. 

7. Combines greater strength with higher elasticity. 
&, Permits rapid and inexpensive alterations. 

9. Quality is uniform. 

10. Can be erected in any weather without protection. 
11. Will stand more abuse than other material. 

12. Weighs least per unit of strength. 

13. Highest salvage value with low removal cost. 
14. Produced by responsible concerns. 





BUTT WELDING PIPE FOR OIL EQUIPMENT 


Few industries can compete with the oil refining industry in 
the demand for all welded pipe shapes. The equipment and ma- 
chinery used in the refining of oil has caused the use of almost 
an endless variety of pipe shapes and combinations. Consequently it 
is not surprising that the oil companies are large users of weld- 
ing and that they have been obliged to investigate all of the 
welding processes and their applications. Welded pipe joints have 
two advantages in oil refinery equipment. One is that it is the 
least expensive method of. fabricating pipe shapes, the other is 
that by securing an absolutely leak proof and dependable joint 
the oil men are able to eliminate a great deal of hazards con- 
nected with the production of gasoline. Some idea oi the impor- 
tance of good joints in this work may be gained from the fact 
that in the cracking process, under certain patents, a tempera- 
ture of 1000 deg. and a pressure of 500 lbs. per square inch is 
called for. The illustration shows a piece of apparatus which is 
called afsill coil. These coils are formed of 4-inch extra heavy 
drawn steel tubing having a cross section of 434 square inches, 
and there are eight welds in each coil. The coil when completed 
is nine feet wide by thirteen and a half feet long, and weighs 
1800 Ibs. 

Engineers connected with one of the larger gasoline producing 
companies in America became interested sometime ago in the 
possibility of welding pipe by the electric resistance butt welding 
process, This process is used extensively for safe-ending tubes in 
locomotive boilers, and a number of machines have been developed 
and put on the market for this particular class of work. The 
engineers from the oil company in the course of their investigation 
of butt welding for pipe conferred with engineers of the Federal 
Machine & Welding Company, Warren, Ohio. 





THE WELDING ENGINEER 49 


The result was the development of the Federal Type Number 90 
Butt Welder, which has the capacity for 2% inches round solid 
stock or the equivalent of 5 square inches. This type of machine 


can be operated with a hand clamp but clamping by air or hydraulic 


pressure is recommended because it eliminates the manual labor 
when welding heavy material. Motor driven oil gear mechanism 
can be furnished for supplying the welding pressure. The machine 
requires a floor space of 5 ft. 4 in. long and 3 feet wide for opera- 
tion. It is 3 ft. 4 in. high and weighs 6000 ibs. The current 
capacity is 100 KW. The standard windings are for operating on 
220 or 440 volts 60 cycle alternating current pressures, but ma- 
chines of this type can be wound for any voltage or frequency. 
The development of this type of welder has made possible a con- 
siderable decrease in the production cost of the coil illustrated. 
The machine completes a coil of 8 welds in 60 minutes, including 
the time necessary to shift the coil from one weld to another. In 
other words, the whole 8 welds are made in an average of a little 
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Still Coll of Butt Welded Pipe, 


over six minutes each, including all the handling time. The only 
preparation of the metal for welding is the exercise of a reason- 
able amount of care to remove rust and scale at the point where 
the pipe is gripped by the copper clamp. On account of the high 
pressure and high temperature to which these coils are subjected 
in service it is necessary that they be rigidly inspected after weld- 
ing, therefore as each coil is completed it is subjected to a test of 
2000 Ibs. per spare inch pressure. 





WELDING SOCIETY ANNOUNCES ESTAB- 
LISHMENT OF THE MILLER MEDAL 


At the Annual Dinner of the American Welding Society 
held in New York on April 28th, President F. M. Farmer an- 
nounced the donation of an award, the gift of Samuel Wylie 
Miller, to be presented by the Society annually in apprecia- 
tion of work of outstanding merit in advancing the art and 
science of welding. The award is a gold medal, which will be 
known as the Miller Medal. 

Mr. SW. Miller has been one of the outstanding figures in 
the advancement of welding ever since its commercial incep- 
tion. He is a past president of the American Welding Society, 
and a prominent and active member of the Society of Mechan- 
ical Engineers, American Institute of Mining and Metallurgical 
Engineers and other scientific and engineering organizations. 
He has been long noted for his energetic insistence upon high 
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quality and dependable workmanship and upon the develop- 
ment of welding by all processes along lines scientifically well 
founded. Mr. Miller is Consulting Engineer, Union Carbide 
and Carbon Research Laboratories, Inc. 

In establishing this award, the details for the administration 
of which are not yet decided upon, Mr. Miller’s object is to 
promote an appreciation of better welding and to encourage 
the study of those fundamentals which will lead to raising the 
quality of work done by the average operator. 





In accepting the administration of this award on behalf of 
the American Welding Society, Mr. Farmer outlined briefly 
the history and ideals of its donor, and expressed himself as 
being particularly gratified that during his administration the 
Welding Society should be granted the privilege of managing 
such an important contribution to the improvement of the 
welding industry. 





G. P. A. SUMMER CONVENTION AT 
MONTREAL 

The Board of Directors of the Gas Products Association have 
announced that the annual mid-summer convention will be held 
this year at Mount Royal Hotel, Montreal, Canada, on July 13th, 
14th and 15th. ; 

Chicago and Western members will probably leave Chicago at 
5:40 Monday, July 11th and arrive in Montreal on July 12th at 
4:10 p. m. 

Wednesday and Thursday will be given over to business sessions 
and on Friday a trip will be arranged to the Shawinigan Carbide 
Plant at Shawinigan Falls, 137 miles down the St. Lawrence 
River toward Quebec. 





SUMMER WELDING COURSE AT LANE TECH. 


Lane Technical High School, Chicago, has announced a 
special summer course in oxy-acetylene welding, under the 
direction of George Colman, who has been in charge of the 
welding instruction in that school for a number of years. The 
summer course will run for eight weeks, starting June 27th, 
and the students will be handled in two sections, the first re- 
ceiving instruction from 8:00 a. m. to 10:30 a. m. and the sec- 
ond from 10:30 a. m. to 1:00 p. m. The course does not aim 
to turn out expert welders in this time, but does provide for 
thorough instruction and practice in the fundamentals of the 
process. Through the winter months the welding course is 
given in night school only, so the summer course really pro- 
vides an exceptional opportunity for beginners to secure train- 
ing during the day. 


ANNUAL CONVENTION OF MASTER Ro 
MAKERS’ ASSN. 


Some of the old-timers were heard to remark that ; 
tion of the Master Boiler Makers, held in Chicago at ¢! 
Sherman on May 3, 4, 5, and 6, was the most intere<; 
successful in the eighteen years of the annual event. <, 
numerous practical discussions which filled the first thre: 
one on “The best and most efficient methods that are | 
in the reclaiming and safe ending of boiler tubes and A, 
presentation of the committee’s report was followed by 
discussion of the relative advantages of the scarf weld 
butt weld, the committee reporting in favor of the | 
All agreed, however, that the practicability of welded { 
been proved not only by pulling tests but by service, a: 
electric welded flue is here to stay. While it is appar: 
process of education is necessary for the operators, it w 
out that all of the early difficulties with welding have | 
come. 


=) 


The topic, “Standard and recommended practices 
welding” was scheduled, but the committee reported that j: 
prepared to go before the Association with any recomme: 

Among the exhibits displayed by members of the Boiler ) 
Supply Men’s Association were those of Air Reduction S 
Chicago Eye Shield Co., Oxweld Railroad Service Co.. 
Roebling’s Sons Co., Thomson Electric Welding Co., 1 
Equipment Co., and the Winfield Electric Welding Ma 
Among the exhibits of the Associate Members were The 
Journal and The Welding Engineer. 





LINCOLN CO. APPOINTS R. D. MALM, WEST 
ERN DISTRICT SALES MANAGER 


The Lincoln Electric. Company of Cleveland, O 
nounces the appointment of Royal D. Malm as west 
trict sales manager, with headquarters at Chicago. 

Mr. Malm is an engineering graduate from Case S 
Applied Science, Cleveland, Ohio, class of 1912. 

For four years after leaving school he was engag: 
construction engineering and then became identifi 





the Elyria Iron & Steel Company. Later he went w'' 
Standard Welding Division of the Standard Parts | 
tion as general superintendent. 

For the past year Mr. Malm has had charge of | 
Sales in the automotive industries with headquarters 
troit. 

His wide experience in engineering work has con' 
materially to his success in sales work. 
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LINDE PUBLISHES RESULTS OF TESTS ON 
BRONZE WELDED CAST IRON PIPE LINES 


A thorough study of methods of controlling temperature and 
bending strains in bronze welded cast iron pipe lines is presented 
‘n a very practical booklet recently issued by Linde Air Products 
Company. It is the result of actual field tests conducted by Linde 
Air Products Co. in collaboration with the United States Cast 
Iron Pipe and Foundry Co., for the purpose of studying the prob- 
lems of buried high pressure pipe lines in service and to determine 
the conditions necessary to insure a successful installation. 

After describing the tests in detail, tabulating the results and 
illustrating the mathematical formula for arriving at the end 
movement of a given section of pipe, the conclusions are summar- 
ized as follows; 

“Bronze welding cast iron pipe lines can be laid with complete 
assurance of success if precautions are taken to minimize the 
bending and tensile strains in a long continuous section of pipe. 
The bending strains can be minimized through exercising a rea- 
sonable amount of care in welding, laying the sections straight, 
and uniformly supporting the line in backfilling. The temperature 
stresses can be controlled and maintained within safe limits by 
the proper spacing of expansion joints. 

“These conclusions are based upon laying the pipe below the 
frost line. Very little is known of the nature, distribution, or 
density of the bending strains imposed by frost action. By spac- 
ing expansion joints 100 feet apart, the line is more flexible to 
resist this bending. The frictional resistance to expansion and 
contraction probably becomes extremely large after freezing and 
as contraction is restrained, tensile temperature stresses are im- 
posed by further decrease in temperature. This should not be 
serious with expansion joints 100 feet apart.” 





LINCOLN’S “STABILIZER” EXPANDS 


The Lincoln Electric Company’s, publication, “The Stabilizer” 
has grown from a four page to an eight page sheet, with new 
pages under the head, “How I did it!” giving a considerable 
number of actual experiences and discoveries of “welding 
minded” operators in the application of arc welding in metal 
making and using industries. 

Here are two typical items taken from the April issue; 

“... We were called to a job eight miles from the city, and 
found a 4 inch cast iron ell cracked on a pipe line. To tear the 
job down and renew would require a lot of time as the line was 
double, there being a smaller line inside the large and run 
through brick walls. A new steel ell was sawed in half and V’d 
out, then we broke the cast iron ell off, clamped the two new 
pieces in place and welded them... . . This was a great saving 
in time and money as well. 

“In our plant we are welding everything possible. We are 
just commencing to butt weld all smoke stacks. We lay out 
4 pattern sheet with four holes equally spaced around and three 
in the vertical seam, and fasten the sections together with small 
pieces of strap iron, then weld up, take off the lugs, and weld 
up the holes. We find this is a great deal faster than making 
large and small ends on the sections and lapping them over... . 

“We make many large elbows from 10 guage to %-in. steel, 1 
foot to 4 feet diameter, and are also buttwelding them, fastening 
the sections together in the same manner as smoke stacks, and 
we haven’t had a single failure. 

“We also built a thirty foot self-supporting span bridge, with- 
out a rivet or a bolt in it. It stood the floods this spring until 
the piers were washed out and it was let down. The piers were 
replaced and the bridge set back up, and not a single weld gave 
way,—neither did it spring or twist in any way.” 





GENERAL ELECTRIC TYPE F. ELECTRODE 
A new wire for general welding of steel was recently put on 
the market by the General Electric Company under the name of 
G E Type F Electrode. It has similar characteristics from a 
welding standpoint as those of the G-E Type B Electrode, which 
was introduced to the market sometime ago for automatic electric 


THE WELDING ENGINEER o1 


arc welding. The Type B Electrode however, proves to be a little 
too fast for handwork. The type F Electrode is a good quality 
bare electrode, chemically treated so that it has the same charac- 
teristics for hand welding, as the Type B fluxed electrode has in 
automatic arc welding. It is made for hand welding but it can 
be used on automatic welding as well. One of the features claimed 
for it is the exceptional stability enabling the operator to do more 
work with less speed and another feature is the small amount 
of dissipation of the metal outside of the weld. The manufactur- 
ers have developed a special process for treating these electrodes 
which is said to be so economical that the Type F Electrode can 
be furnished at just about the same cost as a good quality bare 
welding wire. 





CLEVELAND SECTION, A. W. S., ELECTS 
OFFICERS 
At an election held this month by the American Welding 


Society, Cleveland Section, the following officers were elected 
for the 1927-28 season: 


A. F. Davis, Lincoln Electric Co., Chairman. 

J. C. Lincoln, Lincoln Electric Co., Vice-Chairman. 

Otto J. Borneman, Euclid Crane and Hoist Co., Secretary. 
Merril H. Turner, Purox Co., Treasurer. 


The new officers will meet at an early date to formulate 
plans for the coming season. 





NEW UNDERWATER CUTTING TORCH 


Craftsweld Equipment Corporation, 570 Seventh Avenue, New 
York, has placed on the market a practical underwater cutting 
torch, the Ellsberg Model S-51, on which patents are pending. 


This torch was developed and perfected by Commander Ells- 
berg, U. S. N., and proved indispensable in the raising of the 
U. S. S. S.-51 from a depth of 135 feet under water. For this 
accomplishment Commander Ellsberg was awarded the distin- 
guished service medal. : 


The performance claimed for the Ellsberg Model S-51 under- 
water cutting torch is remarkable. It is said to preheat one- 
inch steel in 5 to 8 seconds, and cut it in 50 to 60 seconds per 
lineal foot in a depth of more than 100 feet under water. 


In cutting steel cables one inch in diameter, the total time 
reported required for preleating and cutting is only 10 to 15 
seconds. 

This torch has numerous applications in the various industries, 
its uses including cutting steel coffer dams, removing submerged 
obstructions, cutting into steel tanks or vessels filled with water, 
sectioning submerged structures for easier handling, releasing pro- 
pellers fouled with anchor chains or cables, for all marine work 
and for fire fighting, and other purposes. 





TUBULAR ELECTRIC FURNACE FOR HEAT 
TREATING 


An electric furnace constructed, on an entirely new principle, 
without heating elements, has been produced by H. O. Swoboda, 
Inc., consulting electrical and mechanical engineers, 3400 Forbes 
St., Pittsburgh, Pennsylvania. 

A metallic tube, of proper size to accommodate the metal parts 
to be heat treated, forms the electrical resistor. Outside of the 
resistor is a refractory tube, well insulated. These, together 
with the frames, supports, and connections and a metal chute to 
the oil bath, comprise the entire furnace. Any temperature may be 
attained up to 1700 degrees F. and the heat is controlled auto- 
matically, The metal parts are fed continuously through the tubes 
at the required rate and temperature, thence directly to the oil 
bath, vapors from which prevent oxidation of metal while in 
the furance. 

Besides the elimination of heating elements, and the non-oxi- 
dizing atmosphere, the inventors claim low operating cost and 
quick starting and quick control. 




































Goat auras | Pal ae en erag er ae, See me] ee 


= 


ae LIENS H ae 
















ed 











Me ae 


eS IE FPS 


ee ee 


ow aa 


4 nat held 





sere 





poe 


ae ae ee 





eer” 
——— 


52 THE 


ACETYLENE TORCH CUTTING MACHINE 
HAS NEW FEATURES 


A new oxy-acteylene cutting machine, which is flexible enough 
to handle a wide variety of work, has been placed on the market 
by the Kutscheid Manufacturing Company, 911-921 West 49th 
Place, Chicago. This machine consists of a steel beam, made in 
any desired length, to which is geared an aluminum carriage, 
movable to any position on the beam by means of a handwheel. 
With this arrangement, the operator moves along with the torch 
and can watch the cutting closely. 












—— 


On the carriage is mounted a protruding arm which holds the 
torch and which swivels to any angle. The torch is moved later- 
ally along the arm by means of the smaller handwheel. The 
torch can also be set at an angle for cutting bevel. This combina- 
tion of movements permits accurate control of the cutting. 


The manufacturers claim great economy of acetylene and oxy- 
gen with this device. Used in their own plant for cutting one- 


- inch plates, they operate the torch with 10 Ibs. of oxygen and 


1 Ib. of acetylene, the flame leaving a clean edge and a small kerf. 





LINCOLN ANNOUNCES NEW ELECTRODE 


A new line of “dipped” welding rod is now obtainable from 
the Lincoln Electric Company of Cleveland, Ohio. This 
“dipped” steel rod is the result of several years’ study in 
the company’s research laboratories and will be known as 
“Stable-Arc” Welding Rod, and is a companion to the “Kath- 
ode” Welding Rod, which has been sold by the same com- 
pany for many years and is now well known to the welding 
trade. 

The manufacturers state that with this new rod it is pos- 
sible to go to considerably larger diameters than has been 
customary in welding rods for metal electrode welding. It is 
being carried in all sizes up to % inch. 

It is also claimed that this rod permits of much higher 
currents than has been used heretofore, with the resulting 
greater speed. “As labor is by far the greatest factor in 
welding costs, increased speed means a substantial decrease 
in welding cost,” states the announcement of this new rod. 
“Not only does the greater heat give greater speed and less 
cost but also better penetration and a much smoother fin- 
ished bead. In addition the greater heat obtainable by the 
higher currents results in an annealing action which increases 
the ductility of the weld and gives a greater elongation. Cur- 
rent densities of 15,000 amperes and more per square inch 
can be used. The decrease in the ‘splutter’ of the arc gives 
less spattered metal and therefore more actual metal is de- 
posited per pound of rod.” 

The higher currents are said to give a remarkably clean 
finished weld and on heavy welds of more than one layer 
very little brushing or cleaning is necessary between beads. 

“Stable-Arc” welding rod is obtainable in standard 50-Ib. 
bundles, wrapped in burlap and in lengths of 14 inches. It 
can also be secured in longer lengths if desired. 





WELDING ENGINEER May 


PAPER ON PIPE LINE WELDING ISSUE; 
AIRCO 

A reprint of a paper presented at the New York sect; 
American Welding Society by LeRoy Edwards, Industri 
neering Dept., Air Reduction Sales Company has bee: 
the form of a twenty-page booklet, under the title “p 
Welding from the Oxy-Acetylene Viewpoint.” 

After pointing out the many advantages of a welded jo; 
screwed or bell and spigot joint, Mr. Edwards covers 
length the question of selection and training of welders. ; 
perfect welds throughout the line. Then in turn, are tr 
preparation of material, aligning of pipe, methods of |a 
and lowering into a ditch, providing for expansion and co: 
and testing of the line. Numerous excellent photograp! 
trate the various steps described. 





WODACK FACTORY IN NEW BUILDING 

The Wodack Electric Tool Corporation recently moved 
their Jefferson Street address in Chicago to their ov 
building, 4627-4629 W. Huron Street, Chicago. This b; 
was founded less than ten years ago by Mr. Oscar P. 
and his steadily going business has finally made it nec: 
to establish larger quarters. The Wodack line of electric 
includes portable electric drills, grinders, reamers, buffe: 
portable electric saws. The combination electric dri! 
grinder which makes it possible to do both operations 
the same motor is one of the items in the Wodack lin 
has been particularly popular in welding shops and 
doing general repair work. 


NEWS OF THE WELDING TRADE 


Slaymaker Electric Welding Co. of Detroit announce the add 
tion to its engineering staff of Mr. R. G. Richards, formerly wit 
the Pitts Welding Co. and Lincoln Electric Co. Mr. Richards 
brings to his new position a wealth of experience and tech: 
knowledge. 








James F. Lincoln, vice president and general manager of ¢! 
Lincoln Electric Co., Cleveland, has been elected first vice pres 
ident of the Cleveland chamber of commerce. 





On May 2nd The American Brass Company will open an offic: 
in the Military Park Building, Newark, N. J. Mr. J. B. Benedict 
and Mr. L. B. Smith will be in charge and will handle the 
line of Anaconda copper, brass and bronze products. 





The New York office of Wm. B. Scaife & Sons Co. of Pitts- 
burgh, Pa., has been moved from its location at 26 Cortlandt St 
where it has been for 20 years. The new office is in the Architects 
Building at 101 Park Ave. Metropolitan district sales of the Com 
pany’s various products are handled from this office by the Ma: 
ager, H. F. Reynolds. 





The Kentucky Oxygen-Hydrogen Company of Louisville, has 
been awarded a contract to supply a part of the governments 
helium requirements for the coming fiscal year. Shortly after /u/ 
ist, this company will begin to operate a helium production plant 
at Dexter, Kansas. 





Edgcomb Steel Corporation, 350 Frelinghuysen Avenue, Newark 
N., J., recently incorporated under laws of New Jersey and organ- 
ized for the distribution of steel. They are now supplying weld 
ing rods, cold-finished steel bars, cold-rolled stripped steel, to. 
steels, and a complete line of finished steel specialties. The com 
pany is housed in a modern up to date steel distributing ware 
house at the above address. Officers of the company are me" 
possessing wide experience both in metallurgy and sale ©! 
steels, and the company offers expert technical advice an‘ 
service to the various industries requiring steel and weldine 
rods. 
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TOBIN BRONZE WELDING 


Repairs 3 cracked water jackets in ninety minutes 





BIN Bronze Welding by the oxy- 


acetylene process saved time and 
money on this job. These cylinder water 
jackets were cracked by freezing. The 
large one, taken from a 75 H.P. cater- 
pillar tractor, had an 18" crack. The 
smaller ones, from 60 H.P. tractors, had 
cracks averaging 12" long. 


In every case, the cracks were beveled 
to within 6" of the thickness of the 
metal and Tobin Bronze Welded with- 
out preheating. The entire job was com- 
pleted in an hour and a half. 

Because of the low temperature required, 
1650°F., Tobin Bronze Welding usually 
eliminates preheating,and minimizes dis- 
tortion and metal shrinkage, thus mak- 


This entire welding job (one Large water jacket and 
two small ones) required 2% lbs. Tobin Bronze, 
20 cu. ft. oxygen and 20 cu. ft. acetylene. 


ing it possible to control the alignment. 
Tobin Bronze permeates the cast iron 
and knits the broken parts together in 
a permanent bond stronger than the 
casting itself. Tobin Bronze welds in 
cast iron, properly made, cannot break 
at the weld. 


Many manufacturers who have proved 
the value of Tobin Bronze Welding in 
repair work are now using it to save 
time and money, or to improve quality, 
in their manufacturing operations. 


Tobin Bronze Welding Rods may be 
obtained from distributors of welding 
equipment and supplies. Look for the 
trade-mark Tobin Bronze—it is stamped 
in every rod. 


THE AMERICAN BRASS COMPANY 


GENERAL OFFICES: WATERBURY, CONNECTICUT 
Offices and Agencies in Principal Cities 
Canadian Mill: ANACONDA AMERICAN BRASS LIMITED, New Toronto, Ont 


TOBIN BRONZE 


Reg. U. S. Pat. Off. 


WELDING RODS 


ANACONDA PRODUCT 














AR 





© eo 
i 


nee aera ery nent eae atten 


Se 
EAS. 





es 
paner 


PD 08 ye 


4 tenet Gt 


ee eee ee 











54 THE WELDING ENGINEER May 



















equipped to profit by the investment in this combination. 
Facts,” which tells all about it. 


#627 W. HURON ST., CHICAGO, 


Every Welding Shop Needs This Combination 


The WODACK Combination Portable Electric Drill and Grinder soon saves its cost, 
doing work in half the time that would be required without it. In fact, by doin 
two kinds of work it saves the price of one tool right ore. “ shop is too well 

rite for 


Wodack Electric Tool Corporation 







ectric Tool 








ed 


. 


« ‘WOD ACK’ , 


Combination Portable 
Electric Drill and Grinder 
Patented Nov. 1, 1921 





Welding Wire 
GAS AND ELECTRIC 





for sound permanent welds : : lower costs 


“S TAN DARD” Our labor costs are 20% under scale of large industrial cent- 


ours is a one-profit wire sold 
exclusively devoted to making of welding wire from raw mate; 
to finished rods—hence our extremely low prices for wire that 
definitely superior. 


A grade for each type of work—send for samples. Standard Steel & Wire Co., 


direct to user our own mi 


Adopted exclusively by many large users. 
Prices on request. 


» Pa. (Mills at Bolivar, Pa. 








The Commercial Acetylene Supply Company, New York City, 
announces that after May ist, the main office of the company 
will be located at 71 Broadway. The new telephone number 
will be Bowling Green 5364. 





The Air Reduction Sales Company, New York City, has 
acquired the Interstate Oxygen Company, a West Virginia cor- 
poration, with acetylene plants at Wheeling, W. Va. Steuben- 
ville, Ohio, and Portsmouth, Ohio; also the Compressed Gas 
Manufacturing Company, a West Virginia corporation, having 
an acetylene plant at Huntington, W. Va. 





At the meeting of the Los Angeles Section of the American 
Welding Society which was held on April 28th, Mr. A. E. De- 
Burn of the Pacific Pipe and Supply Company gave a talk on 
“Welding as Applied to Pipe Fabrication.” After the talk and 
discussion, those present toured the plant of the Pacific Pipe 
and Supply Company. 





STATEMENT OF THE OWNERSHIP, MANAGEMENT, CIRCULATION, 
ETC., REQUIRED BY THE ACT OF CONGRESS OF AUGUST 2, 1912, 


Oh Fhe Watag Engineer, published monthly at Chicago, Illinois for April Ist, 
1927. te of Illinois, County of Cook: ss. 

Before ann, 0 Here feet in and for the State and County aforesaid, sper 
sonally appeared H. S. Card, who, having been duly sworn ding to law, 
deposes and sa 2 ak Ber tise Mumnees epee 60 See wee, 2 “ 
and that the following is, to the best of his nee ent » a true 
statement of the a management (and paper, the circula- 


corporated concern, it 

ber, must be The Welding Engineer Co. Ss. 
Dearborn St. Chicago Illinois; G. H. MacKense, 7131 Crandon Ave., Chicago 
Tilinoi is; M. J. Hungerford, 7131 Crandon Ave., Tilinois. 

3. That the known bondholders, mortgagees, and other security holders 
owning or holding 1 per cent or more of total amount of bonds, mortgages, 
or other securities are: (If there are none, so state.) None. Sa 

4. That the two ragraphs next above, giving the names of owners 
stockholders, and security holders, if any, contain not only the lst of 
stockholders and security holders as they sppete upon | of 
company but also, in cases where the stoc or a 
upon the books of the company as trustee or in any other 

Sac dhs "etal Seo 'percaraphe” cntale siatomeatsexeatiog 
t 
_-* a te the — and conditions 
secur! holders w appear upon 
bold stock and securities in a 
this affiant has no reason to believe 


e 


i 


other association, ; tion has interest or 
fiat ony, cener porees. pommeaaen. Ss, perreiae 20 0 Mos el 
5. That the number of ies of each issue of this publication 
cold or distributed, through the caaile oc otherwise, tp paid subseribers 
during the six months the date shown above is —_.__ 
(This information is required daily publications only.) 
H.S. CARD 
of Editor.) 
Sworn to and subscribed before me this Mth day of 
{SEAL.] 


(My commission expires April 7, 1929.) 
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Classified Ads 


Help Wanted—75c per line, minimum 4 lines. 

Jobs Wanted—4 lines free. 

Other Ads—$1.00 per line, minimum ¢ lines. 

Counted 8 words to line. Add 6 words for keyed address 





For Sale—U. S. and Foreign Patents, of attachment to 
acetylene torch, fits any make, cuts any shaped hole, roun 
square, vertical or bevel. Micrometer adjustment, weight | 
Ibs. Ideal line for light manufacturer. No competition. Addr 
Paul Orzel, 670 E. 170th St., New York City. 

Wanted—The address of every gas and electric welder 
the United States. Send them to Knight Brothers, 113 S 
Oakley St., Chicago, IIl. 

For Sale—Service rights on W. K. and W. C. Prest-O-! 
Cylinders, large or small quantities. Alfred E. Corp 
Mathewson St., Providence, R. I. 

For Sale—One Seneca Arc Welder, Transformer type, $12: 
7,000 Ibs. Armco %-inch copper coated gas welding wire, 3: 
inches long, in 50-Ilb. bundles; and 2,000 Ibs. Ye-inch Arm 
Electric Welding Wire on steel reels for automatic machin« 
Standard Welding Company, 1609 Eiston Ave., Chicago. 

Position Wanted—Experienced are welder with two years 
experience on overhead and pressure welding up to 1,500 lbs 
pressure. Capable of instructing and supervising. Address, 
C. H. Elbourn, Lockport, Ill. 

Position Wanted—Acetylene Welder of ten years all-around 
experience, desire permanent position. Can build trade. Also 
capable as service man. A-1 references. Box 117, care th: 
Welding Engineer. 

Position Wanted—Electric Welding supervisor and instru 
tor. Supervisor of welding large marine boiler and machin: 
repair works for the past seven years. Desire permanent po- 
sition, Thorough, all-round experience. Lincoln Honor Ro!! 
operator. J.,J. Curran, 166 E. Chester St., Kingston, N. Y. 

For Sale—15 used Lincoln Welders, including A. C. and 
D. C., stationary and portable designs. Every welder in goo 


operating condition.. May be purchased at a very substantia! 
saving. Subject to prior sale. U.S. L. Battery Corporatio: 
Niagara Falls, N. Y. 










BuTT Rebuilt Welders s?0" 


One 2-A Automatic Butt 






3 Butt . 
.137 Spot Welder. 
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RERO TEST 


PiTTsSsBURGEA 
VA LV EE 


ACETYLENE 
VALVES 


of Superior Quality 


for Superior Service 


Do you have a copy of our catalogue? 


Kerotest Manufacturing Co. 


2525 Liberty Ave. 
Pittsburgh, Pa. TYPE 88 


Commercial Outlet 


TYPE 95 
Presto O Lite Outlet 



































When buying CARBIDE 
—~ Ask for NATIONAL 


BEST for All Industrial 
Purposes 


IN THE RED DRUM 
SAVES YOU MONEY 


Warehouses in All the Principal 
| Cities 





| National Carbide Sales Corporation, 342 Madison Ave., N. ¥. 
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/<{> <I> <i> <i> <i> <i> <i> <i> <i> <{> <i> <i> <I> <I> <I> <i> <a 
A Welding Rod for Every Job 
In Acetylene and Electric Welding 


Large stocks of Welding 


Rods—a rod for 


every job in both Réecyles and Electric Weld- 
ing—rods which are the results of exhaustive 
experiments by metallurgists and the experi- 


ence of hundreds of 
carried in our a ° 
diate shipment. 


Wilson Color-tipt 
Norweld Special 
Norweld 
Castweld 
Bronzeweld 
Nickelweld 


E 
A* 
A 
A 
A 
A&E 


*Acetylene 


ractical welders— 
arehouse for imme- 
ew important kinds are: 


Elecweld special Ef 
Elecweld E 
Steelweld E 
Vanadweld A&E 
Hicarweld A&E 


High Manganese A&E 


tElectric 


Write for The Welder’s Guide, a Practical Book on Welding 


oe S Teen F. W. Walters, V. Pre 
F. W. W: V. Pres. 
Chicago, Ill. 'S) D. R. Hoffman, Sec. Treas. 
roORATI 


Steel, Monel Metal, Nickel, Brass, Copper, Copperweld, Nickel Silver, Phosphor Bronze. 


<j> <> <> <> <> <> 





Una Welding and Bonding 





Better Welds— 


OW does a suitable rod coating 

material influence the stability 
of the arc, the speed and ease of 
welding, the hardness, strength, 
and ductility of the weld metal? 








5 lin > 2 


<i> <j s $$ 





These questions are fully dis- 
cussed in the new UNA Bulletin on 
“Coated Rods for Metal Arc Weld- 
ing.” These coated rods offer new 
welding possibilities to every man- 
ufacturer interested in modern 
production economies in joining 
metals. 


Ask for Bulletin No. 119 


1615 Collamer Ave. 
CLEVELAND, \OHIO 
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permanent welds. 


Fool-proof, Treuble-proof, Fully guaranteed 


The Waters line possesses many exclusive and particularly advantageous features, in- 
formaticn concerning which will be furnished upon request. 


THE WELDING ENGINEER 


Waters Electric Arc Welder mxtaine 


For all welding requirements, both light and heavy, in all industries. Insures sound, 


Send for Complete Details on Our Eleven Arc Welding Outfits 


ELECTRODES FOR EVERY PURPOSE 


“avenue” Lhe WATERS ARC WELDING CORP. “cc, 

















American Welding Society 
33 West 39th Street 
New York, N. Y. 


WHAT IS IT 








THE OUTSTANDING DEVELOPMENT OF THE DECADE— 


THE PRACTICAL UNDER- 
WATER CUTTING TORCH 


LIGHTS, BURNS AND CUTS STEEL UNDER WATER 
AT ANY DEPTH 









ELLSBERG MODEL «S.51” 








Patents Pending 
Developed and Perfected by 
Commander Ellsherg, U. S. N. 
Proved indispensable in raising 


INDUSTRIAL 
APPLICATIONS 


Steel Coffer Dams. 


DOING? 


Submerged Obstruc- 
tions. 


Tanks or Vessels 
filled with Water. 


Releasing Fouled Pro- 


the U. S. S. S-51 from a depth 
of 135 feet. 
PERFORMANCE: 


On 1” STEEL 
Preheating: 5-8 Seconds 


WHO ARE ITS 
MEMBERS? 


The Secretary has a copy of 
the Membership Directory for 
you. Write for it. 








Cutting: 50-60 Seconds per foot 


peters. On 1” CABLE 
Marine Work. Preheating and cutting 10-15 sec- 
onds 


Fire Fighting. Heavier Sections in Proportion 
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Inquiries Invited 
CRAFTSWELD 
EQUIPMENT CORP. 

Manufacturers 

570 Seventh Av. 
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Getting Perfect Gas Weld: | 
—It’s No Secret 


—nor is tt expensive 


|" JUST takes a good torch to mix the gas. 
correctly. That's what the K-G is—ju 
a good torch. Simple design and scienti{ 
proportioning of the gas passages enable 

to turn out a perfectly operating torch wit! 
out intricate and delicate mechanism. Tha 
is why K-G users take good results as a matt: 











DEPENDABLE 


K-G WELDING OUTFITS of course. 


Are sold by these dependable dealers 
DISTRIBUTORS & SERVICE STATIONS >— 


Buy one of these welding units and compare 








; J. 0. Boose, a Ninth Street, San bt «& Suasties Co., 3445 Parthenan th th f f d 
: 8CO, -* ° an. \ 
: Cheap & Co., 217 Welding & lies Co., 7 ial! dine wi any other for performance an economy 
St., . \. Weldit Acetylene Co., 638 Bagley Ave., 
: Motor Accessories ., 1041 Hamilton it, Mich. 
} =; oe ts Vinten 8t.. W ar Sprague, 870 Amboy Ave., Perth 
’ ° -. Wor- mboy, N. J. 
‘center, Mass. Sight, Peed ‘Generator Co., West Alex- K-G WELDING & CUTTING CO. 
“6 . Caicane i > iaapiaag Welders ‘Servic Co., 5031 Liberty Ave 
; rove Ave. o, Til. e ce Co., erty w W. 
; Welders rs Supply Co., 160 MoCulloch St. Pittsburgh, Pa is ose 515 West 29th St., 
‘ assaic- Bergen e orks, 5 
J._W. Bvans Sons, 95 Brook Street, Main Ave., Clifton, N. J. New York City 

j Tompkinsville, L. I. Passaic-Bergen Welding Works, 356 
. Albany Welding & Boller Works, 40 Fair St., P ye - 

Madison Ave., Albany, N. Y. Sutton-Garten Co., 425 North Capitol 
: . Harrison Kress, 1718 Sansom Street, Ave., Indianapolis, Ind. 
; Phila. -Syracuse Company, 601 







, Pa. The yes ‘ 
Gaul, Derr & Shearer, 16th and Fair- East Washington St., Syracuse, N. Y. 
mount Ave., Phila., Pa. Storts Welding Co., Conn. 


Meriden, 








Scientific Simplicity Gives More Value at No Greater Cost 





























; 
F 
i; 
: Weldite G—No. 6 Coppered Finish for gas welding lays the metal 
. down quietly, free from boiling, free from surface scum 
| and floating white specks. The metal settles instantly 
hid when the torch is removed. 
£ Idite E—No. 18 Green Surfaced for electric welding is the smooth- 
we oteiee est running electrode ever offered users of welding. Sold 
at the price of bare electrodes. 





Products of the Research Department 


CHicaco Steer & Wire Co 


103rd Street amd Torrence Avenue CHICAGO 




















Uniform 
Quality 
Assured 


ELDERS who use 

Commercial Acety- 
lene soon learn that 
every cylinder contains 
the same pure gas. 


Your torch can tell 
the difference! 


COMMERCIAL 
ACETYLENE 


Means pure acetylene. 


COMMERCIAL 
SERVICE 


Means prompt service. 


No matter what your gas 
requirements may be vou 
will be interested in our 
sales plan. Ask our 
nearest office to tell you 
about it. 





Supplied in the following size 


cylinders: 

10x30-in. size - - 125 cu. ft. cap. 
12x36-in. size - - 225 on. ft. cap. 
12x44-in. size - - 275 cu. ft. cap. 


Commercial Acetylene Supply 


Company, Inc. 


General Office: 71 Broadway 
New York City 


BRANCHES: 
600 W. Ji Bivd. 683 Atlantic A 
Chicago, TL Boston, nt 
613 Trust Co. of Georgia Bidg. 417 Market Street 
Atlanta, Ga, ben Francisco, Calif. 
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Only TORCHWELD is rugged } 
enough for this service 


66 ORCHWELD welding torches are the 

most rugged torches we have come in 
contact with. We have yet to see a Torchweld 
torch burn inside and heat up,” reports one 
of the welding foremen in a large industrial 
plant, and adds. ‘Department heads were 
shown the records and— 


‘‘Now we have standardized on TORCHWELD” 











oo are 


as Torchweld 
torch | hey torches do under 
couldn’t our severe oper- 
“break ”’ ating conditions, 
but we could 
_ “break” them all.” 
woe rt hd 
Torchweld the 
“Standard 


Equipment” with 
manufacturers of 
automobiles, 
auto bodies, air- 
craft, refrigerators, 
and other plants where 
welding torches are 
subjected to the most 
severe service. 


GET THE FACTS 


Every user of gas welding equipment should 
know the facts and become familiar with 
Torchweld apparatus. The new Torchweld cat- 

. alog explains the exclusive features together 
with the reasons why they are long lived and 
the operating costs low. 


TORCHWELD EQUIPMENT COMPANY 
CHICAGO 


226 N. Carpenter St. 





‘‘Manufacturers of sev- 
eral well known torches 
tried repeatedly, but 
without success, to 
special torches 
which would serve us 
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WHARTON 


Standard Seamles; 


You select the tubing — 
We'll furnish the welder 









N THE manufacture of tubular metal Steel Cylinders | 
products. or parts of products, elec- | 
tric butt welding is the sure way to get | 
strength, uniformity and economical fe 
production. Hundreds of welds per or— | 


hour can be made, each one tight, sound 
and strong as the tube itself, and no 
other type of joint is so low in cost. 
Do it with a 


BUTT WELDER 


Our designing engineers are at your 
service; to equip your plant with the 
machine that best fits your needs. In 
case a standard machine does not meet 
your requirements it will pay you to 
have special machines developed by 
men who know pipe and tube welding. 

We are pioneers in the production 

of all types of electric spot, butt and 


seam welders. 


—tederat— 


Machine & Welder Co. 
Warren, Ohio, U.S.A. 


OXYGEN 


HY DROGEN 
LIQUEFIED PETROLEUM 


GAS 





Interstate Commerce Commission 
Specifications 


William Wharton Jr. & Co., Inc., Easton, Pa. 
. Cylinder Sales Office: 110 E. 42nd St., New York 




















WELDING SERVICE CoO. 
Consulting Welding Engineers 














Offices in all the large cities and if not listed 
in your telephone directory, write us direct. 


Personal welding engineering 
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if Desires service to the users of welding 











in the various industries. 


GENERAL ELECTRIC 


Welding Accessories 
Welding Sets and 
Electrodes 


In Stock 


50 Church St., New York City 




















Welding Wire and 


Electrodes 


First choice 
for perfect work 


In every state in the Union, in Canada 
and foreign countries—for every type of 
welding—Page welding wire and elec- 
trodes are being specified for perfect 
work because they have proven their 
superiority. 

One reason for Page superior quality lies 
in the exclusive Page method of process- 
ing all wire and electrodes to meet the 
exact requirements of the work to which 
they will be placed. They are shop 
tested to determine welding qualities and 
are constantly uniform. Each piece is 
plainly marked. 


Write today for sample of wire and 
complete information. No obligation. 


PAGE STEEL and WIRE COMPANY 
BRIDGEPORT, CONNECTICUT 
District Sales Offices: 

Chicago, New York, Pittsburgh, San Francisco 


An Associate Company of the American Chain Co., 
Incorporated. 





The illustration 
shows a water cool- 
er, 60 ft. long, 7 ft. 
in diameter and 
weighing 31,000 Ibs. 
It was fabricated of 
Armco Ingot Iron 
plates vy the Water- 
ous, mited of 
Brantford, Canada, 
for the Hamilton 
By-products Coke 
Company, Electrical- 
ly welded through- 
out with Page-Arm- 
co welding wire on 
semi and full auto- 
matic machines. 
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For Roary 


Oxy-Acetylene 
Welding and. 
Cutting Job 


There is an Imperial Outfit for every opera- 
tion for which the Oxy-Acetylene process is 
adapted. Whatever the requirements of 
your shop may be, there is an Imperial Out- 
fit to meet them. Light equipment for light 
work— heavy duty equipment for heavy 
work—outfits for welding only or for both 
welding and cutting—all these, and others, 
are fully described in our new catalog. Im- 
perial equipment has won wide favor in fac- 
tories, shops and mills because of its depend- 
ability and because it produces better work, 


The No. 11 Imperial Welding Outfit shown 
here, includes the new Type X Imperial 
Welding Torch and comes packed in a steel 
carrying case. The price of this outfit is $90. 












































































Generator provides acon- 
stantsupply of pure acet- 
ylene gas at a saving of 2 
to 5 cents per cubic foot 
over gas compressed in 
cylinders. Approved by 
the Underwriters Labo- 








ratories. No weights, pul- 
leys or motors. Send for 
complete description. 












Send nd for New Complete Ca 


THE IMPERIAL BRASS MBG. Co. 
522 So. Racine Ave., Chicago 











Welding Rods for Every Purpose | 
| WILSON WILLIAMS 












pt 


ELECTRIC ARC 
WELDING WIRE 


WIRE 
ELECTRIC and GAS 
WELDING WIRE 


High-Grade 
Low-Priced 












WELDING 











Guaranteed Analysis 
Absolute Uniformity 





Immediate Shipment from Warehouse 





Send for samples of the new Weldfla wire 


WILLIAMS & COMPANY, INC. 
WELDING SUPPLIES 


925-935 Pennsylvania Avenue, Pittsburgh, Penna. 
“Note the name Weldflo Each rod the same”’ 


Representing: TORCHWELD EQUIPMENT CO. 








Electric Welding 


gives satisfaction if 
you use the 


NEW IMPROVED 


SENECA 
Electric 


ARC 
WELDER 


Wherever it is used we get reports that our machines 
do the work we claim for them. They don’t have any 
upk cost because they don't break down on the 
job. “The reputation for continuous service is making 
the Seneca Are Welder the most popular machine 
in the field. We will be glad to put one to work in 
your Pp on convenient terms that take care of 


the cost problem. Write for details about our plan. 
Seneca Electric Arc Welder Co. 
Seneca, Kansas | 
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ENGINEER 


Gas 


TRADE 








Arc 


MARK 


Welding Rods 


are given the same 
care in processing 


and inspection as 


Seaco Tool Steels 


Samples on Request 


“It isn’t only the analysis that counts!’’ 


TU 





Les © 


Tool Steel and Welding)Rods 


“oe re ore 125 LAFAYETTE ST. 
Warehouses 





NEWARK, N. J. 








Dixon’s Graphite Rods and 
Plates for Welding 


Made in all diameters, lengths and sizes. 


Small diameter rods are sold in 4, 6 and 8 
inch lengths, the shorter the rod the less 


breakage in shipping. 


Also Dixon’s Graphite Weld- 
ing Putty. In 5 and 10 Ib: cans. 


Dept. 202A. 


Joseph Dixon Crucible Co. 
JERSEY CITY, N. J. 


1827— ONE HUNDREDTH ANNIVERSARY —1927 
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t you diginto facts @ 
Reese you will find & 







= lives ubtoits 
SHAWINIGAN slogan 


CARBIDE 





‘More Gas 
‘per Pound ~ 





SHAWINIGAN PRODUCTS CORPORATION: NEW YORK -¢ Plants - Shawinigan Falls, Quebec, - Keokuk , Iowa. 








A RECORD!! 


1,000 handles sent out on test and only one re- 
turned. If it pleases 999 out of 1,000, it certainly 
ought to make a hit with you. 


There’s a reason. Try it out. 


Handle only, $6.00. Complete with cable, $9.00 
F. O. B. Philadelphia 


MATTICE ENGINEERING CO., Inc., Patentees and Manufacturers 


2233-2237 VINE ST. PHILADELPHIA, PA. 
















lectric Arc Welding Equipment 
Transformer Arc Welders (A. C.) 


Motor Generator Sets (Direct Current) 
Gasoline Engine Generator Sets (D. C.) 


A complete line of Electric Welding Accessories always carried on hand. 
Electrodes—Holders—Masks—Handshields—Glasses—Cables, etc., etc. 


ALLAN MANUFACTURING & WELDING Co., INC. 
726 WASHINGTON STREET BUFFALO, NEW YORK 


Central New York Representative, Endress Manufacturing Company, Cortland, N. Y. 

















If you are having trouble with 
cast iron welds, all you need is 


WELDENE os 


EPAIRS made by the WELDENE PROCESS 
are non-porous and permanent. The process 

is easy to use and low in cost, but dependability 
is the reason why many nationally known plants 
insist on WELDENE, It takes hold and sticks. 
Every ounce of it is the same. You can be 
sure of unvarying satisfaction. Write for litera- 


ture which tells just what Weldene will do. 


This aac maachine ~ . THE WELDENE CORPORATION passe are used and reo- 
tnd fort Union Back Versi Past'ts 608 S. DEARBORN ST. CHICAGO Faces dig Se 
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STOP WASTING GAS 
WELDIT GASAVER 


can reduce your gas consumption 25% 


REVENTS burning 

gas while torch is idle. 
Hang torch on hook and 
flame goes out. To start 
again, simply pass torch 
tip over pilot light, and 
obtain the pre-adjusted 
flame. No time or gas is 
lost in getting started. 


regulators. 

ee | attached 
to all makes of 
portable and 
Stationary out- 
fits. 


Approved by 
National Board of Underwriters 


elding Torches Cast Iron Rods 
Comte Torches Welding Hose 

Lead Burning Equipment Fluxes & Solders 
Welding Wire — 

Welding Goggles 








WELDIT ACETYLENE CO. 





634 Bagley Ave. DETROIT, MICH. 







































witty 
BY The finest spark lighting 
AO XVe’d 





| SAFE! 
| SURE! 
| STRONG! 


} Satisfactorily solves 

| the lighting problem. 
| Shoots straight to the 
} spot. Stands up under 


| rough usage. 


Saves time and money— 
Eliminates risk. 


WELDERS DELIGHT IN USING IT! 


STEVENSON DISTRIBUTING CORPORATION 
(Sete Owner) 


119-121 E, 27th St., New York - 
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For Production 
Electric Welding 
Machines ARC 


Gibb Welding Machines Company 
Bay City, Michigan 
New LE tok ee 
Montreal 


























INDUSTRIAL GASES 


HYDROGEN 
NITROGEN 


ALSO GENERATING APPARATUS 


Cylinders—Valves—Kegulators 
Eyosee and International Welding and Cutting Torches 
Welding Wire—Fluxes 
Cast-iron and Aluminum Rods 
Plain and Armored Rubber Hose 
Asbestos Pads and Paper Goggles, etc. 


All equipment fully guaranteed 
Quick shipment and low prices 
KNOWLES ELECTROLYTIC PLANTS 
for the production of hydrogen 


International Oxygen Company 
American Pioneer Manufacturers of Oxygen 


* Main Offices: Newark, N. J. 
e New York, Pittsburgh, Toledo 























More Welds at lower cost 
Burke Variable Voltage Welder 


In addition to the single operator type of welder 
we build a two-operator machine which is dis- 
tinctively a Burke development. 

Either operator can regulate for his own require- 
ments without affecting the other and may use 
any proportion of the capacity of the welder as 
long as their total demands are not greater than the 
rated output of the machine. 


The results are self evident—greater production, 
flexibility and lower cost per weld. 


Bulletin No. 183 gives complete description and 
superior features. Write for it. 


BURKE ELECTRIC COMPANY 
ERIE, PA. 
Service Sales Offices: 


CHICAGO PHILADELPHIA 
ND DETROIT BI 



















NEW YORK PITTSBURGH 
CLEVELA ¥FALO 






Sales Agencies: 

KRON BOSTON CINCINNATI 
eae Hee. & Eng. Co. C. A. Cotton Underwood Elec. Co 
INDIANAPOLIS KANSAS CITY MINNEAPOLIS 
w. c ‘Fletcher Co. W. T. Osborn H. C. Lemire 
ST. LOUIS TROY, N. Y. TULSA 

Louis D. Moore EB. I. Van Doren Cost Cutting Co 
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200-300 Ampere Welder 
driven by a 1450 R. P.M. 
4 cylinder Waukesha 
ba: Engzne. 


A full day at full capacity 
without over heating 


HANSEN 


ARC WELDER 


With this welder we have improved the 
arc by getting rid of all external stabiliz- 
ing devices. The stabilizing principle is 
built into the generator itself. The result 
is a welder that delivers its full rated 
capacity, and more, on continuous serv- 
ice, with no sign of distress and with ab- 
solute uniformity. 


NORTHWESTERN MFG. CO. 
Milwaukee, Wis. 


Clinton and Madison St. 











VTL AOE 


The si Willson 
Welding Helmet No. 200 


EQUIPPED WITH 


Willson-Weld Glass 


Over 99% protective. Cuts out over 99% of 
the harmful rays. 





Here is the last word in comfort and protection. 
No more “feeling around” to open small win- 
dows. Just a slight push upward raises the 
upper half of helmet. Open or closed, this 
helmet stays well balanced. Equipped with 
Willson-Weld Glass. Price $12.60 each, f.o.b. 


WILLSON GOGGLES, Inc. 


Manufacturers of goggles, respirators and welding helmets. 


READING, PA. 














IDEAL 
FACE SHIELDS 


Ideal Face Shields protect the head, chest and neck 
against direct and reflected rays. Easily adjusted 
removed. Constructed of vulcanized fibre’ and aluminum, 
assuring durability and lightness. Hinged door allows 
quick inspection of work or interchange of glasses. 


IDEAL WELDING GLOVE 


The Ideal Glove for Electric and — Welders is 
made from Sheep Skin, which has ie iy ag > gy he to 
an Asbestos Treatment and which makes it 

resisting and Hh 


IDEAL 
WELDING APRON 


The Ideal Apron for Weld- 
ore fo mode of tenther whit 
to stand the heat, and at 
the ‘same tase Se Waey fen: 
ible and durable, 


THE IDEAL FACE 
SHIELD CO. 


468 N. 
mile akoal 


Aoi, goto tat ie 


RNW A BRe GPS ReR NALS 
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TYPE M 6-¥% H. P. 


Sfran 


Thousands in use. 


Send For Our 
Booklet B 


Manufactured By 





CHICAGO 
Factory and Office 





We build many Types and 
Sizes from 1/10 to 2 H. P. 


N. A. STRAND & CO. 





5001 - 5009 No. Lincoln St. 





RIVETLESS CONSTRUCTION 


a a 


ELECTRODES AND ARC WELDING 
APPARATUS FOR WELDING IRON 
AND STEEL 
USED BY THE LEADING ENGINEERS 
INDUSTRIAL CORPORATIONS AND 
SHIPBUILDERS OF THE WORLD 


QUASI-ARC, INCORPORATED 
11 W. 42nd ST. NEW YORK CIT) 








LIQUEFACTION PLANTS 


Des } ‘ 
r the Production « 


OX YGEN—-NITROGEN 


Furnished In Any Capacity fron 


70 Cubic Feet Per Hour ef. : 


HEYLANDT SALES COMPANY 


OTTO ADAMS, General Manager 
140 South Dearborn Street, Chicago 











““ANTI-BORAX” 
Oxy-Acetylene Fluxes 


are made for e metal and 


have EXCEPTIONAL merit. 





FLUX 
For bronze welding of Cast Iron. 
We also make the popular “E-Z” Welding 
Compound for forge welding. 
Samples of any upon request. 


Anti-Borax Compound Co., Ft. Wayne, Ind. 











NORGREN 
ACETYLENE HOSE COUPLING 


Standard 9/16x18, right and left hand thread 
LONG LIFE AND SAFETY 
List Price All Sizes, $1.00 
Write for literature and discounts 


CARL A. NORGREN CO. 
187 CALIFORNIA ST. DENVER, COLORADO 














ACETYLENE WELDING SHIELDS 


Our Ne. {1 Shield, especially for welders M seis Wear correction glasses. y 
enjoy the comfort and freedom afforded by it. 





This shield is fitted with “ESSENTIALITE” Welding Glass—The giass you w 

Price, $4.00 each, f.o.b. Chicago, tll. 

Seld by all dealers in welding materials, and manufactured by: 
CHICAGO EYE SHIELD COMPANY 

2300 Warren Ave., 





Chicago, Ill. | 

















Immunite Welding 
Lenses 


Transmit no injurious radiation | 


| AND WE CAN PROVE IT. 


SEND FOR COPIES OF REPORT. 


STRAUSS & BUEGELEISEN 


Eye Protection Devices 
BROOKLYN, N. Y. 











FOR THE OXY ACETYLENE WELDER 


$1.00 
ALL STEEL WIRE BRUSHES 
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EBS Wabeeree. a> motor drive. 
GOODMAN ELECTRIC MACHINERY CO., 126 Green St., Newark, . J. 
on0=0 0010 



























ELKONITE 
. RESISTANCE WELDING 


ELECTRODES 


NOTE: RETAIN THE EXTRA COPY FOR YOUR FILE AND DESTROY ('T WHEN THE ANSWER [8 RETURNED. WRITE YOUR ANSWER ON THIS 
SOE Ff SPACE PERMITS IT. OR ON THE REVERSE S/DE. USE THIS FORM FOR ONE SUBJECT ONLY. OMIT ALL FORMALITIOS. 88 SRIEF. 
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romm 1a9-3-19-s00 a © BLANK 
To | WRITTEN FROM . DATE 
Sales Department | Engineering Department April 15, 1927 
Pail + ae 2 . = : 4 z ee ie, @ICTATED BY Jags 
ATTENTION suBssEcT corms TO 
G.N.8. Recommended uses for Elkonite Resistance 
ig Welding Electrodes 
W ; (1) Flash welding. For facing flash welding jaws and dies 
Flash elding Elkonite is used approximately 3/8" to 4" thick. It has been so 
Automobile Wheels. used now for more than a year on practically all the machines of 


the eutomobile wheel manufacturers, giving a life from 15 to 30 
times that of copper. 


(2) Nom Ferrous Metals. (a) At present Elkonite is being used 
in one of the largest automobile factories for spot welding brass 
radiator shells. 400,000 welds are obtained here, with Elkonite 
against 16,000 for hard drawn copper. (b) Several large alusinus 
plants have tested and found Elkonite satisfactory for direct 

spot welding aluminum, and have been using it for this purjose for 
more than a year. With Elkonite, aluminum can be spot welded with- 
out the use of steel shims, and the welds are sound and without the 
usual pinholes. 


(3) Electrical Upsetting of Rivets, Elkonite Grade 30 W 25 is 
now being most successfully employed in this work. On one job 
alone Elkonite operated on 7 machines is recording savings of 
$2.00 per day per machine. 


(4) Cross Wire Welding. In use for this purrose in numerous 
places, with great success. One job is showing 225,000 welds with 
Elkonite as compared with 15,000 with hard drarn copper. 


(5) Projection Welding. Where the projection method is used _ 
Elkonite is not only far superior to copper but in several in- 
etances has made possible the substitution of automatic for man- 





ual welding. 
; ; ‘ (6) Spot Welding. ( For spo’ /s2" ck 
Projection welding. Elkonite pads are now a chiar tote Sn ah ae ae 
‘ ‘ - On ° . 2 ovece 
Two projections welded So" tinss the lifevet coppers” (B)_ Por spet sviding thin gaa 
simultaneously. metal 1/64th to 3/52" thick the electrodes are silver brazed in- 


serts in the regular copper electrodes, the inserts having + the 
Giameter of the copper point. 


Please advise if you wish additional data. 


Descriptive data sent ff An 


on request. 


WHEN HARD DRAWN COPPER FAILS 
::: YOU CAN DEPEND ON ELKONITE 










os 
Subsidiary of P. R. Me : 
or? . 4 
















& Co. Ine. 
w id ‘ 


ie 
Weehawken, N. J. ine 


Exclusive li under General Electric Co., patents dated May 28, 1925 
and Sept, 1, 1925. Other patents pending to Elkon Works, Inc. 
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The Right Combination for Every Welding Job 


“DUALARC” 
Gas Engine Welder 


and Power Plant 


For Outside Work 


and the 


“ALTERNARC” 


For job welding 
and wherever electric 
power is available 





Walt the Welder says: 


“When you are buying arc welding equipment there are 
some points to bear in mind, such as: 


Is the manufacturer reliable ? 

How long have they been in business? 

Do they manufacture welding equipment exclu- 
sively, or is it to them ‘just another line’? 

Just what type of machine would be best suited to 
the requirements of my work? 

What is the first cost? 

What will be the maintenance cost ? 

Will I get real service? 

Will I be considered a friend or just a buyer?” 


SMES s.r 


We have manufactured electric arc welding equipment exclusively for over 
ten years, our line including every type of arc welding machine known 


We give real personal service 


Electric Arc Cutting & Welding Co. 


152-158 Jelliff Ave. NEWARK, N. J. 
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